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CHAPTER | 
GENERAL 


Section I. INTRODUCTION 


1. Purpose 


The purpose of this manual is to furnish a compilation of procedures, 
techniques, and expedients regarding the policies and tactics of land 
mine warfare. The material presented is based on actual experience of 
United States forces in all theaters and on documentary reports of 
other nations. Unless stated otherwise, mines and mine warfare refer 
only to land mines and land mine warfare. 


2. Scope 


The scope of this manual includes the history of mines and mine war- 
fare; general mine-warfare tactics; the principles governing the use of 
mines and booby traps; and United States mine-field policy, mine-field 
laying, mine-field breaching (clearing), and booby-trap clearing. 
Miscellaneous information, such as foreign mine policies and tactics, 
and methods of storing and destroying mines and fuzes is also included. 


Section Il. HISTORY OF MINES AND MINE WARFARE 
3. Origin | | 


Originally mine warfare consisted of tunneling beneath the enemy and 
using explosives to destroy otherwise impenetrable positions. This 
was known as sapping. Although major operations in sapping date 
far back into military history, mine warfare, as we know it today, first 
came into prominence toward the close of the first battle of Ypres in 
World War I. At that time, the German and Allied armies were at a 
stalemate, the battle lines immobile. To alleviate this situation, the 
Germans used the old and proved process of mining. This, as in the 
past, consisted of digging tunnels to positions under the British lines 
and then placing large charges directly under their battle positions. 
Prior to the attack, the charges were detonated. The successful results 
of this venture led to its adoption by both sides. 


4. Evolution 


Until tanks made their appearance during the latter part of World 
War I, sapping was the principal type of mining employed. The 
initial defense against tanks used by both the Germans and the Allies 
was a land mine constructed of artillery shells. Later, the Germans 
devised a charge which was fired electrically from a remote observation 
post. The Alhes retaliated with a charge which would detonate 
when a tank passed over it. This device was the forerunner of the 
antitank mines of today. 


5. Development 


Before the end of World War I, delay action mines and booby traps 
had been used to a certain extent. During the postwar era, the major 
European powers continued to develop these and other mines and 
devices, the Germans making the most progress. The United States 
took no part in this; hence, it had no mines worthy of note at the out- 
break of war in Europe in 1939. In 1941, our first mine was put into 
production. It and other United States mines are copies of the French, 
German, and British products. 


6. Mine Employment in World War Il 


a. Mines were used in Europe at the beginning of World War II, but 
not until the desert campaign in North Africa did the true value and 
importance of mine warfare become known. At El Alamein, the 
British held off the German forces by large and strategically placed 
antitank mine fields. The first major American encounter with large 
pattern mine fields was in the battles for Tunisia. 

b. The fighting in Italy resulted in an increased use of antipersonnel 
mines. Both types of mines were employed extensively in the Euro- 
pean campaign. In the fighting against Japan, mines played a second- 
ary role because this war was largely one of jungle fighting and 
amphibious operations. 


7. Summary 


World War II revealed the importance of all types of mines. A 
method of combating one type of mine by the enemy led to the improve- 
ment of this mine or a new development by the opposing forces. Hence, 
the number and types of mines increased. 





c. Bracu. Beach mine fields provide a means of denying free use 
of beaches to a landed amphibious enemy force. 

d. AntTiamMpuisious. Antiamphibious mine fields are installed to 
prevent the landing of an amphibious enemy force on a friendly | 
beach. 

e. ANTIAIRBORNE. Antiairborne mine fields are installed in organ- 
ized defense against enemy airborne forces. The purpose of these 
mine fields is to prohibit, by their casualty producing effect, the land- 
ing of enemy airborne units in certain areas, thereby restricting land- 
ing operations to less desirable areas. 


17. Classification and Employment of Mine Fields 


a. Untr Mine Fietps. 

(1) Unit mine fields are used to improve the defense of a unit by 
providing protection to a position such as a defended locality, 
an outpost, or a road block. They are laid unburied in a 
standard pattern and located— 

(a) To prevent enemy penetration of unit positions. 

(6) On the flanks of attacking units in isolated or salient 
positions. This includes mine fields installed on the flanks 
of units attacking parallel to potential landing beaches. 

(c) By units behind main lines (artillery positions, radar in- 
stallations, etc.) when enemy penetration of the main battle 
lines is likely. | 

(d) To prevent enemy penetration of forward air bases. At- 
tempted destruction of aircraft and airbase facilities can 
be expected of an enemy intent on destruction of tactical 
air support. 

(2) The unit commander is responsible for informing higher 
headquarters and adjacent units at once of any unit mine 
fields laid because it may be necessary to restrict mine laying 
in certain areas in order to— 

(a) Keep clear the ground over which a friendly counterattack 
is to be launched. 

(6) Leave lanes through which our vehicles and personnel can 
move. 

(c) Economize on effort and material. 

6, DivisIoNAL MINE FIELDS. 

(1) Divisional mine fields are used to improve the defensive posi- 
tion of a large unit in a general defense. They are installed 
to delay, break up, and canalize the enemy’s attack forma- 
tion and to hold him in areas covered by intense defensive 
fire. Divisional mine fields are laid as part of a predeter- 
mined barrier plan formulated and issued by division or 
higher headquarters, and are tied into natural obstacles. 
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Like unit mine fields, divisional mine fields are laid in stand- 
ard patterns. Existing mine fields, both friendly and enemy, 
may be altered to fit the barrier plan and incorporated in it. 
(See fig. 33.) 

(2) The division or higher commander specifies the general ‘loca- 
tion of the barrier system and the policy for the use of anti- 
personnel mines, activated mines, and booby traps. The 
division engineer decides the detailed location of mine fields 
and other obstacles in close coordination with other interested 
commanders. The mission of installing divisional mine fields 
normally is assigned to engineer troops, but assistance of 
other arms may be required in order to lay the fields in the 
allotted time. 

(3) Divisional mine fields are employed— 

(a2) In asemistatic situation or when an attack has been halted. 

(6) As part of a barrier system constructed behind friendly 
forces engaged in a retrograde movement. 

(c) In organized defense against enemy airborne invasion 
forces. 

(d) In beach defense, where they include both antiamphibious 
and beach mine fields which are part of the organized de- 
fense of the beach area. Beach and antiamphibious mine 
fields normally are employed together, although each has 
a separate mission. 

c. Usr or MINEs ror Temporary Security. When an attacking unit 
has been slowed down or halted and the duration of the defense is not 
known, or when reconnaissance elements, working parties, or patrols, 
are isolated and require protection for short periods of time to prevent 
being overrun by the enemy, such units may lay 10 or 12 mines (unbur- 
ied) for local security from their basic loads. These mines are placed 
to cover important avenues of enemy approach and may or may not 
conform to a standard pattern but records and reports are prepared by 
the laying unit. Mines so placed are not classified as mine fields, but 
may be incorporated into any one of the other classes of mine fields. 
These mines are removed by the laying unit when the need for them 
no longer exists. These mines must be guarded to prevent friendly 
troops or vehicles from encountering them. 

d. Nuisance Mine FIeLps 

(1) Nuisance mine fields are installed during retrograde move- 
ments when the situation requires drastic action to harass 
and slow the enemy. These fields generally consist of 
unmarked and scattered antitank, antipersonnel, and impro- 
vised mines which are installed along roads or avenues of 
approach to positions, in turnouts, likely bivouac areas or 
water points, and other suitable positions. Normally, nui- 
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sance mine fields are not covered by fire; their effectiveness 
depends on individual mine concealment and the careless- 
ness of the enemy. 

(2) All mine fields, regardless of their type of previous tactical 

‘employment, become nuisance mine fields when they are 
abandoned and left undefended. The effectiveness of a mine 
field, like any other obstacle, depends upon the fire of defend- 
ing weapons; hence, when the defense is removed, a field has 
only nuisance value. 

é. Boony Traps. A booby trap, usually installed during retrograde 
movements, is a concealed mine or charge designed to inflict casualties 
on and destroy the morale of enemy personnel. Its firing mechanism is 
so placed that an unsuspecting person causes the charge to detonate by 
disturbing an apparently harmless object. Ingenuity of installation 
largely determines its effectiveness. 

f. Dummy Mine Fietps. Dummy mine fields are simulated obstacles 
employed to delay and confuse the enemy. They may be located alone 
or used to extend and supplement live fields. Dummy mine fields may 
be installed by any unit but their placement should be supervised by an 
engineer officer to insure that they resemble live mine fields. 


18. Authority for Installing Mine Fields and Booby Traps 


a. Untr Mine FTE ps. | 
(1) Separate task force, regimental, unit with an organic mine 
platoon separate battalion, or higher commanders may au- 
thorize the installation of unit mine fields. The commander 
_ authorizing the field is responsible for forwarding records 

and reports to higher headquarters. 

(2) Regimental or separate battalion commanders may authorize 
the placing of mines for the temporary protection of small 
units (par. 1%¢). This authority may be delegated to subor- 
dinate commanders, but the responsibility for the placing, 
recording, and removal of such mines rests with the regi- 
mental or separate battalion commander. 

ce. Divistonau Mine Fietps. Separate task force, division, or higher 
commanders may authorize the installation of divisional mine fields 
or may designate existing fields as divisional mine fields. The com- 
mander authorizing the installation of the field specifies its general 
location and whether antipersonnel mines, activated antitank mines, or 
booby traps will be installed. 

d. ANTIPERSONNEL MINE FieLbs. Regardless of the classification of 
their employment, antipersonnel mine fields are installed only on 
authority of separate task force, division, or higher commanders. 
Antipersonnel mine fields usually are installed as divisional mine 
fields. 
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ée. Nuisance Mine Fiextps. Only an army or separate task force 
commander acting alone may authorize the installation of nuisance 
mine fields. They are not used unless the ground is to be abandoned 
to the enemy or the unit can sustain the losses involved in returning to 
an area containing nuisance mine fields. ' 

f. Dummy Mine FIetps. Separate task force, division, or higher 
commanders may authorize the installation of dummy mine fields. 

g. Boopy Traps. Separate task force, division, or higher com- 
manders mney authorize the usta Nation of booby traps. 


19. Siting of Mine Fields 


a, RECONNAISSANCE. Reconnaissance for siting of a mine field is 
of vital importance. Once laid, the mine field fixes the location of 
supporting weapons and greatly affects future. operations (fig. 33). 

(1) Considerations. When selecting a mine-field site, reconnais- 
sance personnel must consider the following factors: 

(a) Number and type of mines available. 

(6) Supporting troops and weapons. 

(2) Steps. 

(a) Studies of available maps and aerial photographs are made 
to determine the approximate location of the field. 

(6) Ground and aerial reconnaissance is conducted, and pic- 
tures and sketches are made to supplement the recom- 
mendations of the reconnaissance officer and to aid the com- 
mander in making his decision. Figure 34 illustrates a 
typical mine-field reconnaissance report. 


6. BAsic PRINCIPLEs. 


(1) Coordination. Coordination is necessary between the or- 
ganization installing the field and the unit responsible for 
guarding and protecting it. The mine field should be sited 
in terrain that can be covered effectively by protective small- 
arms, mortar, and antitank-gun fire. 

(2) Utilization of terrain. Effectiveness of a mine field is in- 
creased by laying it on terrain which the enemy either can- 
not observe or has difficulty in observing. Mine-field frontage 
is reduced to the minimum by making maximum use of 
natural obstacles and by restricting mine fields to terrain 
which can be covered effectively by defensive fire. To be 
effective, the mine field must be anchored to natural obstacles 
to prevent the field from being outflanked, or it must be sited 
so that bypassing the field would result in more work or be 
more hazardous than breaching the field. 

(3) Depth. The depth of a mine field varies with the terrain 
conditions and the fields of fire of the supporting weapons. 
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Figure 84. Mine-field reconnaissance report. 


Maximum depth of a field is governed by the effective range 
of these weapons. Properly protected mine fields restrict 
enemy reconnaissance to the most forward mine belts of the 
field, leaving the rear belts as surprise obstacles to check 
any quick enemy thrust. 

c. Example. An ideal mine field site is illustrated in figure 33. 


20. Mine-Field Laying 


a. Mines normally are laid in patterns for the following reasons: 
(1) For speed and efficiency of installation. 
(2) To insure thorough coverage and proper density without 

excessive expenditure of mines. 

(3) To expose the minimum number of personnel at one time. 
(4) To make recording of the field easier. 
(5) To facilitate easy location and clearing. 

b. The six-row antitank-mine-belt pattern, the drill for laying anti- 

tank mines, and the triangular pattern for antipersonnel mines, all 
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described in chapter 3, have been adopted and standardized. The 
density of the antitank-mine-belt pattern is 114 mines per yard of 
front. 


21. Marking Fields and Lanes 


a. GENERAL. 

(1) To prevent casualties to our troops, all mine fields, including 
dummy mine fields and enemy mine fields that have been over- 
run by our troops or incorporated in our defense positions, 
must be marked in a manner known to all troops. 

(2) Steps must be taken to prevent our troops from entering 
mine fields being installed and marked. 

(3) Nuisance mine fields may or may not be marked. 

6. RESPONSIBILITY. 

(1) Marking. Troops laying the mine field are responsible for 
marking the field as it is installed. 

(2) Maintenance. Sectors of responsibility for maintenance of 
marking fences are specified by the commander of the area 
in which the mine field is situated. 

ce. MerHops or MARKING. 

(1) General. Mine fields are inclosed by wire fence as soon as 
possible. Fences must not reveal the extent and arrangement 
of the field. 

(2) Forward mine fields. Forward fields are fully fenced in 
with a one-strand barbed-wire fence about 18 inches above 
the ground (fig. 35). The fence on the friendly side is 
marked by red triangular markers hung on the wire at ap- 
proximately 25-yard intervals (fig. 36). 

(3) Rear mine fields. A rear-area mine field must be fully fenced 
in with one-strand barbed-wire fence. Red triangular mark- 
ers are hung by one apex on the fence at 25-yard intervals. 

d. Marine or SaFre Lanes. Lanes and paths must be provided to 
permit passage of vehicles and troops through mine fields. The meth- 
od described below of marking safe lanes through our mine fields is 
also used for marking safe lanes through enemy mine fields. When 
a mine field is breached on a road, standard mine-road-clearance signs 
are used to mark safe lanes. 

(1) Zn defense. Lanes through our mine fields must not be 
marked in any way that hinders their concealment or is in 
excess of the needs of our troops. Carefully placed low wire, 
phosphorescent tape, or luminous buttons may be used to 
mark paths for friendly patrols. Paths or lanes should be 
well guarded and altered frequently to prevent detection and 
use by the enemy. Enough mines must be left near each lane 
to close it in case of an enemy attack. 
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Figure 35. Mine-field marking fences. 
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Figure 36. Mine-field-fence marker signs. 


(a) During an attack or advance through our mine fields where 
existing roads cannot be used, lanes are marked in the 
same way as prescribed for a marked lane through an 
enemy mine field. When a mine is located during clearing 
operations, a mine marker (fig. 37) is placed over it until 
detector personnel have advanced far enough ahead for 
the mine lifters to remove the mine. 
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(2) In the attack or advance. 
(6) Standard lane markers are placed at 25-yard intervals on 


(c) 


each side of the lane with the white-pointed part of the 
marker pointing toward the lane. Markers are supported 
5 feet above the ground by fastening them securely to long 
pickets or posts. Two-strand barbed-wire fence connnects 
the posts as an additional safeguard. The first set of lane 
markers at the entrance and the last set of lane markers at 
the exit of the field have double markers on each stake. 
Night marking of lanes consists of placing green and 
amber lights on each marker. The green light is put on the 
white portion and the amber light on the red portion of 
the lane markers. 

When mines are cleared from existing roads in the ad- 
vance, road-clearance signs similar to that shown in figure 
88 are placed on each side of the road at intervals of 200 
to 500 yards. Signs reading “Roadway swept for mines” 
may be used when only hasty mine clearance has been done 
(par. 63). 


(3) Lanes through rear-area mine fields. Vehicle lanes through 
rear-area mine fields may be located along roads and trails 
to prevent obvious curves or deviations which would indi- 
cate a mine field or other obstacle. Also, measures are taken 
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Figure 37. Individual mine marker. 
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Figure 88. Standard types of road-clearance signs. 


to prevent forming a network of tracks converging at the 
entrance to the lane. Lanes must be conspicuously marked 
and warning signs used plentifully. The standard lane- 
marking method is used. 

e. WirHpRAWAL. During a withdrawal, the lanes through rear-area 
mine fields must be closed as soon as all personnel have passed. The 
defense plan must be clearly understood by the unit responsible for 
closing the lanes. Sufficient warning must be given the unit respon- 
sible for closing lanes so the work can be done quickly and effectively. 


22. Mine-Field Recording, Reporting, and Responsi- 
bilities 

a. GENERAL. Division, corps, and army engineers keep special sit- 
uation (barrier) maps on which all essential information concerning 
friendly and enemy mine fields is graphically entered. This informa- 
tion is used to keep commanders, unit staffs, and troops in the mined 
areas accurately informed. Division, corps, and army engineers dis- 
tribute overlays, to appropriate scales of 1: 100,000 to 1: 25,000, of 
special situation (barrier) maps periodically. It is important, there- 
fore, that newly installed mine fields be recorded and records be for- 
warded to the proper headquarters immediately. 
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(1) Mine fields are recorded while being installed; the records 
and reports are secret. Whenever possible, photographic 
supplements to detailed mime-field records (ch: 3) should be 
made. 

(2) Detailed instructions on the preparation of location reports 
and detailed mine-field records are given in chapter 3. 


6b. Sreciric. Records, reports, and responsibilities for the various 
types of mine fields are as follows: 


(1) Dwisional mine fields. A location report and a detailed mine- 
field record are prepared for all divisional mine fields. 
Copies of these records are forwarded to division, corps, and 
army headquarters. 

(a) Enough local records are kept by units to permit hasty 
breaching and changing safe lanes, and to facilitate trans- 
fer of information to a relieving unit. 

(6) The officer responsible for ordering the installation of a 
divisional mine field is responsible for its records and their 
distribution. The officer who installs the field is respon- 
sible for preparing the records and marking the mined 
area. 

(2) Unit mine fields. A location report and a detailed mine-field 
record are prepared for all unit mine fields. Copies of these 
records are forwarded to the headquarters authorizing in- 
stallation of the fields and to the next higher headquarters 
(at least division level). 

(a) Enough local records are kept by units to permit hasty 
breaching and changing safe lanes and to facilitate transfer 
of information to a relieving unit. 

(6) The officer responsible for ordering the installation of a 
unit mine field is responsible for its records and their dis- 
tribution. The officer who installs the field is responsible 
for preparing the records and marking the mined area. 

(3) Other. | 

(a) Only local records are made by units placing mines for 
temporary local security (par. 17c). This is done to insure 
complete clearance of all mines. The mined area must be 
guarded to prevent friendly troops and vehicles from enter- 
ing it. . 

(6) No reports are necessary for these mined areas unless ene- 
my action prevents entire clearance of the mines. In such 
an event, a report of the location and number of unlifted 
mines is forwarded through channels to division or task 
force headquarters. 

(4) Nuisance mine fields. 


4] 


(a) Only general location reports of nuisance mine fields are 
prepared. These are submitted to the commander ordering 
the. installation of such fields and to any other agency he 
directs. | 


(6) The commander ordering the installation of a nuisance 
mine field is responsible for the preparation of the record. 
The record is prepared under the direction of the officer 
installing the mine field and is signed by him. 

(5) Dummy mine fields. 

(a) Records of dummy mine fields show only the exact bounda- 
ries of the field. They are prepared and forwarded to 
division, corps, and army headquarters. 

(5) The unit engineer supervising the installation of the field 
is responsible for recording a dummy mine field. 

(6) Antipersonnel mine fields. 

(a) A location report and a detailed mine-field record are 
prepared for all antipersonnel mine fields, unless they are 
installed as nuisance mine fields; then they are recorded as 
such. Copies of the records are forwarded to headquarters, 
division, corps, and army. 

(6) Enough local records are kept by units to permit hasty 
breaching or changing safe lanes of the field, and to facili- 
tate transfer of information to a relieving unit. 

(c) The officer ordering the installation of antipersonnel mine 
fields is responsible that a record is prepared. The record 
is prepared and the field is marked under the direction 
of the officer installing the field; the record is signed by 
him. 

c. AtrerATions. Any changes made in a mine field are recorded, 
and the records forwarded to interested headquarters. For example, 
records of changes made in a divisional mine field are sent to head- 
quarters, division, corps, and army; records of changes made in a 
unit mine field are forwarded to the headquarters authorizing its 
installation. 


d. TRANSFER OF Responsipitiry. Whenever one unit relieves 
another, the unit commander of the relieving unit automatically as- 
sumes all the mine-field responsibilities formerly assigned to the 
commander of the relieved unit, unless otherwise directed by higher 
commander. The commander of the relieved unit furnishes the com- 
mander of the relieving unit all records and information concerning 
friendly and enemy mine fields in the area. He also supplies the 
necessary ground-reconnaissance personnel to insure correlation of 
all mine-field information. All higher commanders are responsible 
for insuring that a proper transfer of information is effected. 


42 


23. Defense of Mine Fields 


a. All antitank mine fields, except nuisance mine fields, and all 
beach mine fields, including antiamphibious mine fields, must be 
covered by small arms, mortars, and antitank weapons (antiboat 
weapons in the case of beach fields). Antipersonnel mine fields 
should be covered by small-arms and mortar fire. Mine fields not cov- 
ered by fire are susceptible to any method of breaching. 

6. Outposts or listening posts may be placed in front of mine fields 
or in a mine field itself to prevent enemy patrols from discovering 
the location of its forward edges, determining the direction and ex- 
tent of mine belts, and removing portions of the field. 

ce. The cellular or honeycomb nature of mine-field installations tends 
to guide enemy attacks into pockets surrounded by mine fields. This 
delays the enemy, who then can be destroyed by heavy concentra- 
tions of artillery and mortar fire followed by a counterattack launched 
through concealed lanes in the mine fields. Similarly, apparently 
obvious gaps in static beach defenses may serve to channelize enemy 
landing attempts into areas subject to heavy concentrations of de- 
fensive fire. A plan of a forward defensive position protected by 
mine fields is shown in figure 39. 


24, Development of Mine Fields in Defensive Operations 


In most situations, defensive operations are forced on a unit by a 
stronger enemy force. Rarely are defensive operations planned 
and executed out of the presence of the enemy and without his 
interference. 

@. When an attacking unit has been slowed down or halted, it is 
unlikely that the duration of the defense will be known. During the 
initial organization of the ground, the unit, with authority from 
higher headquarters, places mines which cover important avenues 
of enemy approach. These mines are placed hastily, and may or may 
not conform to a pattern. 

b. If the defense is prolonged, the unit may request that additional 
mine fields be installed, or may be ordered to install additional mine 
fields for unit protection. The installation of these unit mine fields, 
which are laid in standard pattern, should be supervised by unit 
engineers to insure that the fields are properly marked and recorded. 
Usually, these additional fields are no more than a few hundred yards 
in length and utilize the basic load of mines carried by the unit. 

c. When the defense is to be further prolonged, a divisional mine- 
field plan coordinated with an organized defense is formulated and 
issued from division or higher levels. Existing mine fields, including 
reported enemy fields, are utilized as much as possible in this plan. 
The existing mine fields, plus additional fields installed to complete 
the defense plan, then become divisional mine fields. 
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CHAPTER 3 
AMERICAN MINE-FIELD LAYING 





Section I. ANTITANK MINE FIELDS 


25. Standards for Mine-Field Laying 


In laying a mine field, it is required that— 

a. Mines be laid so the enemy cannot readily locate the field or 
individual mines. | 

b. Pattern and laying drill be simple enough so mines can be laid 
quickly and recorded easily, even at night. 

c. Lay-out be standard within each belt, yet flexible enough to meet 
variations in terrain. | 

d. Clear lanes be kept at a minimum. 

e. Covering protective fire be provided for defense of the field. 


26. General Considerations 


a. Steps Invo.vep. There are four steps in installing an antitank 
mine field: Siting, laying, marking, and recording. To install a field 
quickly and efficiently with the least amount of confusion, units laying 
mine fields must be organized into details assigned specific tasks. A 
recommended organization is given in paragraph 30. 

6, PREPARATION. In a large operation, transporting mines to the 
site, training working parties and moving them to the site, and timing 
all movements often present more problems than actual mine laying. 
For instance, if a field has to be laid in terrain inaccessible to wheeled 
vehicles, it may be necessary to organize large carrying parties whose 
job is as essential as that of the layers. 

ce. Nigut Dancers. Troops laying mines at night in front of their 
own battle positions must guard against both friendly and enemy 
troops. ‘The four principal danger factors are— 

(1) Enemy patrols. Interference from enemy patrols can be 
prevented by providing security patrols for the party laying 
the field. 

(2) Enemy artillery. Quiet and secrecy aid in preventing enemy 
artillery action. Nevertheless, provision should be made for 
shelter during artillery barrages. 

(3) Friendly troops. Friendly troops in front-line positions 


832928°—-49-__-4 45 


near mine-laying operations must be notified that mine fields 
are being installed in their area, so the laying party will not 
be fired on. 

(4) Other mine fields. The officer in charge of installing the 
field should get all available information concerning friendly 
and enemy mine fields in the general area in which his party 
is to work to prevent his troops from entering existing mine 
fields. This information should be checked with troops 
occupying forward positions. 


27. Laying of Mines 


e 
a. Spactne. The minimum spacing of antitank mines to prevent 


sympathetic detonation of one mine by another is shown in table I. 
In mine fields, however, the minimum effective spacing is 4 yards. 


Table I. Spacing of Mines 


Safe distance apart in yards 
Mine 
Buried Unburied 


6b. EMPLOYMENT oF Various Typr Mines. Present standard mines 
are employed as follows: 

(1) M6A1. The M6A1 mine normally is installed singly as it 
contains enough explosive to damage any tank, _ 

(2) M7A1, The M7A1 mine may be installed singly with the long 
axis either parallel or perpendicular to the probable enemy 
approach. To be effective against medium and large tanks, 
the mines should be installed in pairs, side by side. 

ce. Buryinc Anp Camourtacine Mines. Mines are concealed by 
burying them or by covering them with natural debris or growth. 
They must be buried deep enough so they can be covered with sod or 
earth, but not so deep that vehicles and tanks can bridge them. 
Methods of burying different type mines are explained in detail 
below. 
(1) “Carpet-roll” method (fig. 40). A rectangular 15- by 20- 
inch strip of turf is cut on its long sides and one short side, 
and rolled back. Then a hole is dug for the mine, and shaped 
to insure that the weight of a passing vehicle will be placed 
on the mine and not on the earth surrounding it. (In cer- 
tain soils, loosening the earth around the mine may be enough 

to prevent this.) 
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Figure 40. “Carpet-roll” method of burying mine. 
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Figure 41. “Hot-cross-bun” method of burying mine. 
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(2) “Hot-cross-bun” method. The turf is cut in a cross 24 inches 
long, and the four segments folded back. A hole is dug as 
in the carpet-roll method, and the mine is installed. ‘The 
turf is then rolled back as shown in figure 41. 

d. Mine-Firitp CAMOUFLAGE. Fuze containers, tape, debris from 
crates, or other telltale material must be removed. All excavated 
earth must be removed or concealed. 


28. Antipersonnel Mines and Activated Antitank Mines 


Installing antipersonnel mines and activating antitank mines is highly 
specialized work done only by engineers and other specially trained 
troops. Before antitank mines are activated and antipersonnel 
mines are installed in an antitank mine field, all other mines within a 
section are laid and buried. Men laying antipersonnel mines and 
activating antitank mines work alone. For safety, intervals of at 
least 25 yards are maintained between these men. 


29. Laying Six-Row Mine Belt 


A recommended drill for a six-row mine belt is designed for a platoon. 
Mines can be brought forward by hand or by truck. If hand carry 
is used, dumps should be set up approximately every 100 yards behind 
the rear reference line. If necessary, additional troops should be 
used to carry mines to intermediate dumps. Trucks may be used when 
terrain and technical conditions permit. Details of organization and 
procedure are given below. 


30. Drill for Laying a Mine Belt by Hand Carry 


a. Puatoon Organization. The organization of the platoon is 
listed in table IT. 


Table II. Platoon Organization for Laying a Mine Belt by Hand Carry 


Officer NCO EM 








Officer in charge and assistant -_-_-.----------------- 1 | | a ee ee 











Siting party_.___.--__- Daeg et ete res ae eet eee et 1 5 

Ist squad, Marking party.---.-_--__._--__-_--------|-------]|------- 3 
Recording Party 2093236 ho eee ee ee 1 2 

2d squad—Laying and burying party_____._-__-------|------- 2 10 
3d squad—Laying and burying party.__-__-----------j------- 2 10 
ODOUR eles ceisler ie ee ea ee eS 1 7 30 
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6. Party Durtirs. Details of the duties of the various parties are 
given in table ITI and in figure 42, 43, 44, and 45. 


Table III. Procedure for Laying Siz-Row Mine Belt by Hand Carry 


Personnel Equipment 


Officer in charge_.| Map, lensatic com- 
pass, notebook, 
mine-belt report. 


Platoon sergeant__| Map, notebook, len- 
satic compass. 


First squad______|._...._._-_-__------- 
Siting party...-| Tracing tape on reels, 
nails to peg tape to 
ground, short 
stakes about 13 
inches long, long 
stakes about 4 feet 
long, wire or rope 
18 yards long. 


Duties 


Locates trace of mine belt, right 
boundary tapes, and mine-field 
safeguards (signs and fences). 

Designates locations of topographic 
markers and locations of auxiliary 
markers. 

Collects all safety forks from squad 
leaders and has them buried beside 
right rear reference stake of each 
section. 

Makes location report of mine field 
(fig. 47). Collects and verifies all 
records, verifies number of mines 
laid, turns in records, and reports 
completion of task to proper higher 
authority. 

Acts as second in command. Keeps 
information so he can replace officer 
if latter becomes a casualty. 

If mines are to be installed, designates 
their location to squad leaders. 

Supervises establishment of mine 
dumps. 

See fig. 42. 

As directed by officer in charge, NCO 
sights trace of rear reference tape, 
and installs a stake at each point 
where tape changes direction. One 
man follows behind NCO and lays 
rear reference tape. 

One man with short stakes, tape, and 
sledge installs a right boundary 
tape for each section and drives 
stakes at junctions of boundary 
tape with forward and rear refer- 
ence tapes. 

One man moves forward 18 yards on 
right boundary tape and lays out 
forward reference tape parallel to 
rear reference tape. Tapes are 
continued to right boundary of next 
section, 
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Table III. Procedure for Laying Siz-Row Mine Belt by Hand Carry—Continue 


Personnel Equipment 


Marking party | Fencing materials, 
(3 men). triangular signs, 
wirecutters, 


gloves, and sledges. 


Recording | Sketching equip- 


party (1 ment, including 
NCO and lensatic compass 
2 men). and metallic or 


steel tape; record 
forms, map. 


Second squad: Squad leader: Note- 
Laying and book. 
burying|Layers: Mines, 
party. gloves. 

Armers: Fuzes in 
sandbag. 

Entire squad: Picks, 
shovels, mine cov- 
ers, and sandbags 
for burying mines. 
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Duties 


Two men, one on forward and one on 
rear tape, follow behind tape layers 
and peg tape to ground. These 
men stretch the 18-yard rope be- 
tween them to insure that the 
forward reference tape is parallel 
to the rear reference tape. 

As soon as belt is laid out, members of 
siting party are assigned other 
tasks by officer in charge. 

Erect marking fences and signs as 
directed by officer in charge. (See 
fig. 45.) 


Fill out record form (figs. 47-49) and 
make sketch showing trace, azi- 
muth, and length in yards of rear 
reference tape, pattern, distance 
between rows and between front 
and rear reference tapes, number 
of mines laid in each section, total 
number of mines laid, trace of 
marking fence, topographical and 
auxiliary markers, and direction 
and identity of compass check. 
See par. 33 for instructions on how 
to prepare record. 

When activated mines and antiper- 
sonnel mines are used, a separate 
sketch showing exact location of 
each is prepared. (See fig. 48.) 

Carry mines from dump, and lay, arm, 
and bury all mines in rows 4, 5, and 
6 from forward reference tape. 
(See fig. 44). Detailed duties as 
follows: 


Squad leader: General supervision of 
squad: collects safety forks from 
armers on completion of each sec- 
tion; verifies numbers of mines laid 
and turns over safety forks to officer 
in charge. 

Assistant squad leader: Starting 2 
yards from right boundary, marks 
off four l-yard paces along forward 
reference tape (row 5), and layers 
place mines at these intervals. 


Table III. Procedure for Laying Siz-Row Mine Belt by Hand Carry—Continued 





Personnel Equipment . Duties 


Layers (7 men): Each man gets 3 
mines from the dump and reports 
directly to assistant squad leader. 
At positions indicated by the as- 
sistant squad leader, he places one 
mine next to and in front of ref- 
erence tape. He then takes 2 paces 
along reference tape and 6 paces 
toward the front of the field and 
lays his second mine. He then 
returns to the reference tape, takes 
6 paces to rear of reference tape, 
and lays his third mine. He then 
returns to the dump and repeats 
this procedure. (See fig. 44.) 

Armers (3 men): Each armer is as- 
signed one row. He proceeds down 
the row. If mines are to be left on 
surface, he conceals them as best 
he can. He counts the number of 
fuzes in his sandbag before start- 
ing and after finishing a section. 
He checks any difference against 
the number of safety forks he has 
and the number of mines laid. 
Safety forks are then turned over 
to the squad leader. When all 
mines have been laid and armed, 
entire squad buries mines. (If 
antitank mines are to be activated, 
the mines designated by the platoon 
sergeant are left unburied.) The 
mines may be laid and buried a sec- 
tion at a time, or the entire belt may 
be laid first and then buried. 

Third squad: | Same as for second | This squad is responsible for rows 1, 
Laying and squad. . 2, and 3 laid from rear reference 
burying party. tape. Duties and procedure are 

the same as for the second squad. 
This squad does not start until 
second squad has about 20 yards of 
their rows laid. This prevents men 
in second squad having to walk 
through mines in rows 1, 2, and 3 
on way to and from dump. (See 
fig. 44.) 

When the belt has been completely 
laid and recorded, all tracing tape 
is removed. All debris resulting 
from operation must also be 
removed. 
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DUTIES OF SITING PARTY 


PARTY: 1 NCO AND 5 MEN 


REAR REFERENCE 
TAPE LONG TAPE 


NCO LAYER STAKE 
[ REAR RIGHT 
REFERENCE STAKE 









NCO LAYS OUT REAR REFERENCE TAPE, INSTALLING LONG STAKE AT START AND AT 
EACH CHANGE OF DIRECTION 





STAKEs 









TRACING 
TAPE 


ONE MAN INSTALLS RIGHT BOUNDARY TAPES AT BEGINNING OF BELT AND AT EACH 
CHANGE OF DIRECTION. (TAPE LAID AT RIGHT ANGLES TO NEW DIRECTION) 





PEGGING TAPE FORWARD 
TO GROUND REFERENCE 
TAPE TAPE 
LAYER 









18 YD 
ROPE TO 
MAINTAIN 
DISTANCE 


ONE MAN LAYS FORWARD REFERENCE TAPE PARALLEL TO REAR REFERENCE TAPE AND 
TWO MEN, ONE ON FORWARD REFERENCE TAPE AND ONE ON REAR REFERENCE TAPE 
FOLLOW BEHIND TAPE LAYER TO PEG TAPE TO GROUND. (TO MAINTAIN DISTANCE, MEN 
STRETCH 18 YARD ROPE BETWEEN THEM) 


Figure 43. Duties of siting party. 
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DUTIES OF LAYING PARTY 
(2 REQUIRED) 


TWO PARTIES OF ONE SQUAD EACH 
SQUAD LEADER HAS GENERAL SUPERVISION 


Xt 


REMOVING @ 










MINE DUMP 
A i 


(ts 


GETTING CRATES 
e FROM TRUCKS 


MINES FROM ee J we 


x 
O CRATES 


PILE MINES FROM TRUCKS IN DUMPS IN BACK OF MINE FIELD AT A CONVENIENT DIS- 
TANCE FOR HAND CARRY 












FORWARD 
REFERENCE 
TAPE 


REAR REFERENCE 
TAPE 


TO DUMP 4 


ASSISTANT SQUAD LEADER, STARTING 2 PACES FROM RIGHT BOUNDARY, PACES OFF 4 


YARD INTERVALS ALONG FORWARD REFERENCE TAPE AND TELLS LAYERS TO PLACE MINES 
AT THESE INTERVALS 


SEVEN LAYERS-CARRY THREE MINES FROM. DUMP, LAY ON WHERE NCO INDICATES, ONE 
6 PACES FORWARD OF TAPE, AND ONE 6 PACES TO REAR OF TAPE, MINES ON EITHER 
SIDE OF TAPE ARE HALFWAY BETWEEN MINES ALONG TAPE 


Figure 44. Duties of laying and burying party. 
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© . 


THREE ARMERS, ONE IN EACH ROW PLACES FUZE IN EACH MINE AND ARMS THE MINE 
WHEN MINES ARE LEFT ON TOP OF GROUND 










. @ 8 

@ m e @ 
ASST e / MN, 
NCO. | } , 

7 pm. NCO 
{ 
@ . - 4 
@ 
@ 





° e "Yr Min 


J 
oO P 


ENTIRE SQUAD BURIES MINES. PLATOON SERGEANT DESIGNATES MINES TO BE ACTIVATED 
Figure 44. Duties of laying and burying party—Continued. 
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DUTIES OF MARKING PARTY 


PARTY PERSONNEL: 3 MEN 





ERECT SINGLE-STRAND BARBED WIRE FENCE COMPLETELY AROUND FIELD. TRIANGULAR 
RED MARKERS ARE PLACED ON REAR FENCE OF FORWARD FIELDS AT 25 YD INTERVALS 





DUTIES OF RECORDING PARTY 


PARTY PERSONNEL: 1 NCO AND 2 MEN © © 






MAN WITH 
COMPASS 


MAN WITH 
MEASURING 
TAPE 





FILLS OUT RECORD FORM AND MAKES SKETCH OF MINE BELT SHOWING TRACE, AZIMUTHS 


TO MINE FIELD FROM TOPOGRAPHIC MARKERS, ETC 


, ¢ 








RECORD FORM AND SKETCH OF MINE FIELD ARE CHECKED BY OFFICER IN CHARGE AND 
THEN FORWARDED TO DIVISION AND CORPS ENGINEER 


Figure 45. Duties of marking and recording party. 
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31. Procedure for Laying Six-Row Mine Belt From Trucks 


The procedure for laying a six-row mine belt from trucks is given in 
table IV and illustrated in figure 46. 


Table IV. Procedure of Laying Siz-Row Mine Belt from Trucks 


Personnel Equipment : Duties 


| nS | 


Officer in charge__| Same as in table | Same as in table III. 
IIT. 
Platoon sergeant_| Same as in table | Same as in table III. 
III. 
First squad ______ Same as in table | Same as in table III. 
III. 
Second squad___.| Same as in table | Same as in table III except as follows 
III. (fig. 46): 
Squad leader: Same as in table III; also 
regulates movement of truck. 
Passers (2 men): These men stand in 
truck and place mines on tailgate. 
Layers (assistant squad leader, and 2 
men): Truck straddles forward ref- 
erence tape and proceeds slowly 
along it. Assistant squad leader 
removes mine from truck and lays it 
next to and in front of forward 
reference tape. He paces 4 yards 
and places another mine in the same 
way. He repeats this until belt is 
laid. Row 6, to the front, and row 4, 
to the rear, are laid at the same time 
by men working on either side of the 
assistant squad leader. Mines in 
these rows are placed halfway be- 
tween mines along reference tape 
(row 5). (See fig. 46.) 
Armers (6 men): Two men to each row. 
Otherwise procedure same as_ in 
table ITT. 
Burying is same as in table ITI. 
Third squad - - - -- Same as in table | Same as second squad, but lay rows 
III. 1, 2, and 3 from rear laying tape. 


32. Mine-Field Marking Fence 


a. To avoid casualties to our own troops, mine fields must be clearly 
marked as outlined in chapter 2. Fences must be strong so they will 
not collapse and leave the field unmarked. Fence posts should be 10 
to 15 yards apart and breaks should be repaired immediately. 
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6b. Marking fences are always made complete even if the mine field 
is not finished. They are never allowed to indicate the actual shape 
or extent of the field. Fencing is usually placed as the field is 
installed. | 

c. Lanes left in fields to enable our own patrols or vehicles to pass 
must be marked. . 


33. Recording a Mine Field 


a. First Step. As soon as the officer in charge of laying a mine field 
has organized and started the work, he sends the following information 
to his next higher headquarters: 

(1) Location and extent of field. 
(2) Estimated time of completion. 
Note: This may be done by telephone, radio (in code), or messenger. 

b. Seconp Step. Next, the mine-field location report is prepared 
under the supervision of the officer in charge of laying the mine field. 
This report shows the graphic location of the field, the trace of the 
field, topographic and auxiliary markers, the types of mines used, and 
the time the field was installed (fig. 47). This information is affixed 
to a map (scale 1: 25,000 or larger) on which the trace of the mine field 
has been plotted. The completed mine-field location report is for- 
warded through channels as soon as possible so the information can 
be plotted on situation maps and distributed to all units concerned. 

c. Tuirp Strep. Prepare the detailed mine-field record shown in 
figure 48 for an antitank mine field. The recording party fills out the 
record form for each belt while the mines are being installed. Sketches 
of any antipersonnel mines or activated antitank mines are shown on 
the back of the sheet. Such sketches need not be to scale, but distances 
must be accurately measured and recorded in feet. All data on the 
front of the sheet are recorded in yards. All items on the report must 
be filled in; if an item does not apply, it is so indicated on the report 
form. 


(1) The detailed mine-field record is used primarily to facilitate 
planning tactical operations, gapping for passage of our 
attacking troops, changing gaps for friendly patrols, and to 
facilitate transfer of responsibility for defense of the sector 
to another unit. Hence, records must be accurate particu- 
larly with respect to data for topographic and auxiliary 
markers. | 

(2) The detailed mine-field record must show at least the follow- 
ing information: Topographic marker and its coordinates; 
distance and magnetic azimuth from topographic marker to 
right rear reference stake, or auxiliary marker if used; trace 
of the field and the marking fence; direction of the enemy; 
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NOTE: 


SECRET 


LOCATION REPORT OF MINE FIELD 


rerornt uo. / 7 7 
orcantzaTion Co B, 2/2 hie Cc Eysuxzr wo. / ow G 


MAP REFERENCE ° 4 


AUTHORITY FOR siete tianaomnalite uD / (we LS. 


TOTAL NUMBER AND TYPE MINES 
SKETCH (OR OVERLAY) 


Signature of. wer Gee Dylas 
1378 Rank and Organi zati [EZ fF CL 
DETAILED RECORD OF THIS BELT MUST BE NADE 


SECRET 





Figure 47. Mine-field location report. 


magnetic north; if standard pattern is used, trace of the rear 
reference tape and magnetic azimuths as taken from right 
to left facing the enemy; length in yards and number of anti- 
tank mines in each section; location of buried safety forks 
and pins; distance and magnetic azimuth from the end of 
the mine field to a terrain feature, and similar references for 
intermediate points every 500 to 1,000 yards of a long mine 


SECRET 


DETAILED AT MINE FIELD RECORD 


REPORT NO. Z ooo 
ORGANIZATION Co A 5. Ege C Rn SHEET NO. dO 
Orbillee 125,000 Sheet WOAS WV NE 


MAP REFERENCE 
aura For rayne CG _5** lof Diy pare wa & nie a 
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Figure 48. Detailed mine-field record. 


belt ; and position of all lanes with number of mines required 
to close them. In addition, if antipersonnel or activated 
mines are used, large-scale sketches showing the position of 
each device and trip wires attached to it must be included with 
the record, and the types of antipersonnel mines and acti- 
vators must be shown. 
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Figure 48. Detailed mine-field record—Continued. 


d. Usror RerereNnce Points. 

(1) Topographic marker. A topographic marker is a terrain 
feature that is identified easily and appears on _ the 
topographic map. It also is known as a landmark. It is 
used as a reference point for recording the location of mine 


fields. 
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Figure 48. Detailed méne-field record—Continued. 


(2) Ausiliary marker. An auxiliary marker is an artificial 
marker consisting of inert markers, such as three long pickets 
driven firmly into the ground and bound together at the 
top, a cairn of stones, or other similar distinguishable marks. 

(3) Selection. Reference points must be carefully selected. If 
the topographic marker is more than 200 yards from the mine 
field, an auxiliary marker must be installed. The auxiliary 
marker must not be closer to the mine field than 75 yards. 
The distance between the topographic marker and the 
auxiliary marker is measured to the nearest yard and re- 
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corded; the distance from the auxiliary marker to the mine 
field is measured to the nearest yard and recorded. Magnetic 
azimuths from topographic and auxiliary markers must be 
carefully checked and recorded. All reference points must 
be on the friendly side of the mine field. 


e. Symuots. The standard symbols used in mine-field recording are 
shown on the detailed mine-field record (fig. 48). A descriptive 
sketch should supplement the symbols for the topographic and auxili- 
ary markers on the location report and the detailed mine-field record, 
as shown in figure 48. This helps the clearing party locate the actual 
object used for a marker. 7 

7. Enemy Fieips. Enemy fields are reported by coordinate loca- 
tion, boundaries, an estimate as to the number and pattern of mines, 
location of lanes cleared, description as to how the field is marked. 
and other pertinent data. Subsequent gapping of areas occupied by 
fields is reported in a similar manner with additional details. 


‘Section Il. ANTIPERSONNEL. MINE FIELDS 


_34. Antipersonnel Mines 


The clearing of antipersonnel mine fields is much more difficult than 
clearing antitank mine fields, and the clearing unit is likely to suffer 
considerable casualties unless extreme caution is used. The indis- 
criminate use of AP mines during a temporary defense will almost 
invariably cause more casualties among friendly troops than among 
the enemy. Antipersonnel mines preferably should be used only 
during a static or semistatic defense or when definitely abandoning the 
terrain involved. Antipersonnel mines may be employed in the 
following ways: | 

a. Singly or in large groups placed in front of battle positions to 
inflict casualties on an attacking enemy. 

6. To give warning of enemy approach through woods, gullies, and 
defiles not effectively covered by fire or easily observed. When used 
this way, the mines usually are combined with signal flares. 

c. To deny the enemy the use of assembly areas or approaches. | 

d. With all types of artificial obstacles, such as barbed-wire en- 
tanglements and antitank mine fields, to inflict casualties on the 
enemy when he tries to breach or clear them. 

e. Set as booby traps in buildings, on equipment, and in supplies 
of all types. Booby traps are so arranged that any disturbance of a 
seemingly harmless object sets them off. 
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35. Installing Antipersonnel Mine Fields 


a. Responsisitiry. As stated in chapter 2, antipersonnel mine fields 
are installed only when authorized by division or higher headquarters 
or independent task force commanders. To insure that proper 
methods of laying, marking, and recording are used, only engineers 
and other specially trained troops should install antipersonnel mines. 

6. ContTRoL AND Coorpination. To properly plan supporting fire 
of a mine field and to avoid injuring friendly troops, installation of 
antipersonnel mines must be coordinated carefully with artillery and 
mortar fire, and troops in the area must be fully informed as to the 
location of all antipersonnel mines and of safe lanes through mined 
areas.- Relieving units should be shown the mined areas and the paths 
through them by the unit relieved. They also should obtain and study 
all mine-field records of fields in their sectors. 

c. MarxktIna. 

(1) Areas containing antipersonnel mines must be marked care- 
fully by a standard method known to all troops. Anti- 
personnel mine fields are surrounded by a single-strand 
barbed-wire fence with red triangular mine-field signs sus- 
pended at 25-yard intervals on the rear fence. - The red tri- 
angles have Apers Afines painted on them in 2-inch white 
letters. ) 

(2) Lanes or paths through mined areas to permit the passage of 

- friendly troops such as patrols must. be marked clearly, yet 
in such a way that their location is not revealed to the enemy. 
Position of lanes must be changed frequently so obvious tracks 
will not appear. Lanes are marked with a single-strand wire 
placed close to the ground on both sides of the path. Signs 
are posted to guide troops to the lanes. Lanes should be 
guarded to prevent their use by the enemy. 

d. Recorping. Antipersonnel mines are just as dangerous to 
friendly troops as they are tothe enemy. All antipersonnel mines in- 
stalled must be recorded and reported in the same way as antitank 
mines. Both the mine-field location report and the detailed mine-field 
record are used: (See figs. 47 and 49.) 


36. Procedure for Installing Antipersonnel Mines 
To prevent accidents and premature firing of antipersonnel mines 
while they are being placed, the procedure following should be ob- 
served in placing and arming these mines. 
a. ASSEMBLING MINE AND Fuze. 
(1) Check fuze with base removed. 
(2) Screw fuze into place in mine. 
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Figure 49. Detailed antipersonnel mine field report. 


. INSTALLING AND ARMING. 

(1) Place mine in hole so release-pin ring of fuze barely projects 
above ground; pack dirt around the mine. 

(2) Install trip wires by: attaching them first to anchor stakes 
and then to fuze. Do not adjust or move a trip wire after 
it has been fastened to the fuze. 

(3) Remove secondary safety pin. 

(4) Make sure the short length of cord fastened to safety pin is 
in proper position for pulling. Cover and camouflage 
installation. 
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Figure 49. Detailed antipersonnel mine field report—Continued. 


(5) After making sure that all personnel are away from area, 
remove positive safety pin by carefully pulling cord. 


Note: If the safety pin does not move easily, stop. Striker shaft is 
probably being kept from firing mine by safety pin alone. Remove 
fuze, recock or replace with another fuze, and screw into mine. 
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Figure 49. Detailed antipersonnel mine field report—Continued. 


37. Antipersonnel Mine Belt 


Antipersonnel mines may be installed in belts to block enemy avenues 
of approach and to cover wide fronts against foot troops. An anti- 
personnel mine belt may be more eifective than other antipersonnel 
obstacles because it is hard to see and produces casualties. To assure 
control and uniform coverage and to facilitate laying and recording, 
a pattern and drill are desirable. A suggested pattern and drill for a 
platoon is covered in paragraph 39. This pattern and organization 
may be varied to suit the terrain and personnel available. 
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38. Laying Triangular-Pattern Antipersonnel Mine Belt 


a. ANTIPERSONNEL Mine Ciuster. A cluster consists of three trip- 
wire-operated mines laid in a triangle. Additional antipersonnel 
mines may be added to the cluster. Figure 50 shows a typical cluster. 





NO 1 


@) ANTIPERSONNEL MINE 
—t— TRIP wire 


Figure 50. Antipersonnel mine cluster. 


6. ANTIPERSONNEL Mine Ber. A belt is made up of a series of 
clusters referenced to a reference line and spaced 90 to 120 feet apart. 
Figure 51 shows a typical mine belt. 

c. INSTALLING AN ANTIPERSONNEL MINE Cuusrer. The No. 1 mine of 
each cluster is placed to cover the area most effectively. It is placed 
a minimum of 6 feet from the reference line. Two or more trip wires 
are laid out and fastened to the mine. Mines Nos. 2 and 8 are placed 
5 feet beyond the two outside trip-wire anchor stakes of mine No. 1 
and in line with the trip wires. Two or more trip wires then are run 
out from mines Nos. 2 and 3. To aid in recording and removing 
mines, all the trip wires should be nearly the same length where possi- 
ble (10 to 26 feet, and length of a spool of trip wire). Any deviations 
should be noted on both the report and the sketch. In addition to the 
trip wires, pressure-operated antipersonnel mines may.be placed any- 
where along the trip wires of mines Nos. 2 and 3. They are referenced 
on the sketch to mines Nos. 2 and 3. 


39. Drill for Laying Antipersonnel Mine Belt 


a. PLATOON ORGANIZATION. 
(1) The organization of the platoon is given in table V. 
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Table V. Platoon Organization for Laying Antipersonnel Mine Belt 





Officer NCO EM 














Officer in charge-___. i al ae a ad alee c t ng eg es ea DD Niesecesease sl ce Sole 
Siting and marking party_.___-__..__..____-__---___.]_---___- 1 3 
Three laying parties..._______._--___._--___--_-__-_]-_-__-- 3 27 
Three recording parties......--------.---------------|------- 3 6 
VOUG Scotus hits Deere eos Sane ines meter lone deltas 1 7 36 


(2) The NCO in each laying party is the squad leader; in the 
recording parties, each NCO is assistant squad leader. The 
officer in charge is responsible for locating the reference line, 
topographic markers, and mine-field safeguards, and for 
assigning sections to squads. 

6. Parry Duttes. 

(1) Siting and marking party. This party works directly under 
the officer in charge. It lays out tracing tape connecting ref- 
erence-line reference stakes, and is responsible for signs. 
(See fig. 52.) as | 

(2) Laying party. Each nine-man laying party is formed into 
three-man details, each detail being responsible for one clus- 
ter. The squad leader in charge is responsible for detailed 
siting of his three mine clusters and supervises the arming of 
the mines after they are placed. (See fig. 53.) 

(3) Recording party. 

(a) The officer in charge is responsible for making the mine- 
field record. He uses any of the men of the recording 
party to aid him in determining the coordinates of the topo- 
graphical marker, the distance and azimuths to the refer- 

ence line, and the lengths and azimuth of the reference line 
between reference stakes (reference stakes are lettered 
alphabetically from right to left). 

(6) The detailed mine-belt record contains all the detailed re- 
ports prepared by the squad leaders for each squad area. 
Each squad recording party of one NCO and two men pre- 
pares the detailed record for itsarea. The details required 
include distance along reference line from nearest reference 
stake on right to reference point of each cluster, exact dis- 
tance from reference line to No. 1 mine to nearest foot, and 
distances from pressure type antipersonnel mines to Nos, 
2 and 3 mines. Sketches should show accurately the rela- 
tive positions of the mines and trip wires as actually laid, 
lengths of trip wires, and the type and number of mines 
laid inasection. (See fig. 54.) 
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SITING AND MARKING PARTY DUTIES 


PERSONNEL: 1 NCO AND 3 MEN | 
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Figure 52. Duties of siting and marking party. 
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LEADER 
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® SQUAD 
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SERGEANT AND SQUAD LEADER 


Figure 58. Duties of laying party. 
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DUTIES OF RECORDING PARTY 


PERSONNEL: 1 NCO AND 2 MEN FOR EACH SQUAD 
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Figure 54. Duties of recording party. 


40. Procedure for Laying Triangular-Pattern Mine Belt 


The procedure for laying a triangular-pattern mine belt is given in 
table VI. 


Table VI. Procedure for Laying a Triangular-Pattern Mine Belt 


Personnel Equipment Duties 


Soeeenenitmenersmered 





Officer in charge._| Map, compass, note- | Locates trace of mine belt, and laying 
book, report of reference line, placing of mine- 
forms. field safeguards, and making of 

mine-field report. Designates topo- 
graphic marker and location of 
auxiliary markers. Controls laying 
operation, checks detailed mine-belt 
records, and turns in reports to 
higher headquarters. 
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Table VI. Procedure for Laying a Triangular Pattern Mine Beli—Continued 


Personnel Equipment 


Siting and mark- | Compass, tracing 
ing party (pla- tape, stakes, ax, 
toon sergeant nails, barbed wire, 
and 3 EM). posts. 


Laying party (3 | Squad leader. Note- 


required; 1 book. 
NCO and 9 
EM in each). 
Layers. Mines, pli- 


ers, picks, shovels, 
and sandbags. 


Duties 


Platoon sergeant actg as second in 
command. Assists officer in charge 
in siting trace of reference line; con- 
trols squads in locating mine 
clusters and arming mines through- 
out field; and checks erection of 
mine-field safeguards. Three EM 
lay reference line as directed. They 
drive reference stakes and lay and 
peg down tape. When directed, 
party erects marking fences, signs, 
and other mine-field safeguards 
around field. 

Party: Lays and arms antipersonnel 
mines in 8 clusters. 


Squad leader:.Supervises work of 
squad, designates position of No. 1 
mine of each cluster, directs arming 
procedure for squad, and checks 
accuracy of cluster sketches. 

Assistant squad leader: Makes detailed 
record of each cluster as laid by 
squad; assists officer in charge with 
preparing location report of mine 
belt. (See recording party.) Layers: 
Q men are divided into 3 details of 
3 men each; each detail lays one 
cluster. Men place mine No. 1 
where designated by squad leader. 
A length of trip wire is laid from 
the reference line on a line with the 
No. 1 mine of each cluster. The 
wire is not attached to the mine and 
is anchored | foot from the mine. 
Two or more trip wires are laid out 
and anchored to stakes or trees. 
Mines Nos. 2 and 3 are placed 5 feet 
beyond anchor stakes of outside 
trip wires and in line with trip wires 
from mine No. 1. Trip wires are 
placed on mines Nos. 2 and 3. If 
directed by NCO, additional anti- 
personnel mines of the pressure- 
operated type are placed along trip 
wires of Nos. 2 and 3 mines. After 
detailed record of cluster has been 
prepared, mines are armed under 
direction of squad leader. Each 
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Table VI. Procedure for Laying a Triangular-Pattern Mine Belt—Continued 


Personnel Equipment Duties 


man arms the mines he laid. Mines 
farthest from the reference line 
are armed first. Mine No. 1 is 
armed last and men then are avail- 
able for any additional work 
desired by officer in charge. 
Recording party | Sketching equip- | Personnel first available to aid officer 


(3 required; 1 ment, including in charge in preparing location 
NCO and 21 compass, metallic report. Each party makes detailed 
men in each). or steel tape, rec- record and sketch of all mines laid 
ord forms, and by the squad. Detailed record and 
maps. sketch include location and detail 


of all mines laid by squad, distance 
of No. 1 mines of each cluster from 
reference line, distance in feet along 
reference line from right reference 
stake to mine cluster reference 
point, exact distance along trip 
wire from pressure type mine 
to mine trip wire is connected to, 
and lengths of trip wires. Squad 
leader checks detailed sketch for 
accuracy and then gives all detailed 
records and sketches to officer in 
.charge, who consolidates all reports 
in his report. to be turned into 
higher headquarters. 


Section Ill. ANTIAMPHIBIOUS MINE FIELDS 
41. Definition 


Antiamphibious mine fields are those fields installed to prevent the 
landing of an amphibious enemy force on a friendly beach and to deny 
free use of the beach to a landed enemy force. They normally are 
installed to supplement natural and artificial obstacles and to cover 
open areas which can-be used by enemy forces as landing ground. 


42. Types of Antiamphibious Mine Fields 


There are two types of antiamphibious mine fields, one type laid below 
the high-water line and the other laid above (fig. 55). | 

a. Fretps BeLow tur Hicgn-Warerr Lins. Mine fields are laid below 
the high-water line for the purpose of destroying enemy landing craft 
as they beach. Pending the development of special antiamphibtous 
mines, the standard M6A1 antitank mine is the mine most readily 
adaptable for this purpose. Because of the highly corrosive effect of 
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salt water and the disturbing influence of wave action, special precau- 
tions must be taken to protect this mine against burying, displacement, 
and securing of the case. When installed, these mines must be com- 
pletely waterproof and must be inspected often enough to assure 
serviceability. Barnacles and similar marine growth must be removed 
at frequent intervals to insure proper functioning. 

6. Fietps Apove THE Higu-Warter Liner. Mine belts or fields laid 
above the high-water line are designed to halt disembarked vehicles 
and personnel. Such mines also must be inspected frequently for the 
reasons stated in the above paragraph. Spot inspections normally 
indicate the advisability of inspecting the whole field. 


43. Waterproofing Measures 


a. ANTITANK MINES. | 

(1) When laid above the high-water line, the M6A1 mine requires 
no waterproofing other than the greasing of the arming-plug 
threads to facilitate removal. Should the M7 mine be used, 
the fuze must be coated with grease prior to installation and 
the mine itself placed in a waterproof burying bag. No 
waterproofing procedure is necessary with the M6A1 mine. 

(2) For protection when placed under water, the cases of all 
antitank mines must be coated with red lead, tar, or some 
other protective agent. Also, the mines are placed in the 
protective bags to insure against damage from the action of 
churning sand. 

6. ANTIPERSONNEL Mines. Because they are subject to moisture 
damage, all US antipersonnel nines must be protected by painting all 
connecting joints with red lead or tar; fuzes are coated with heavy 
grease. Antipersonnel mines normally are not installed below the 
high-water line. 


44, Installing Antiamphibious Mines 


a. Mine fields above the high-water line are installed in accordance 
with standard antitank and antipersonnel mine-field-laying doctrine. 

b. In mine fields installed below the high-water line, the standard 
six-row antitank-mine-belt pattern (density of one and one-half mines 
per yard of front) must be varied to prevent sympathetic detonation. 
Pattern fields are laid where the beach slope and character of the 
bottom permit. If the beach to be mined slopes gently, parallel belts 
are laid as far seaward as necessary to provide continuous mine pro- 
tection up to a water depth of 6 feet of mean (average) low tide. 
Where beaches have a steep slope, the standard six-row pattern can- 
not be used. Other patterns governed by the sympathetic-detonation 
ranges of the mines employed must be designed. Critical distances 
between mines laid in varying depths of water are listed in table VII. 
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Mines are laid using the mean depth of water at Aigh tide. ‘This pro- 
vides a safety factor, for if mines are laid to insure against sympa- 
thetic-detonation at high tide, there is no danger of their being 
exploded by this means at low tide. 


Table VII. Critical Distances Between M6A1 Mines in Varying Water Depths 


Minimum dis- 
Water depth at tance between 
average high tide M6BA1 mines 





Section IV. ANTIAIRBORNE MINE FIELDS 
45. Definition 


a. Antiairborne mine fields include both antiaircraft mines em- 
ployed against tow planes and gliders, and those mines used against 
parachute troops in the air and in possible landing areas on the 
ground. 

6, Antiairborne mine fields are installed in an organized defense 
against enemy airborne attack. They prohibit landings in certain 
areas, thus restricting landing operations to areas having stronger 
ground defenses. 


46. Installation 


Until the development of adequate antiairborne mines, present land 
mines may be used to restrict or prevent airborne landing operations. 
Figure 56 shows one method employing standard mines as airborne 
mines in order to prohibit landing operations. Figure 57 shows anti- 
airborne mines employed against low-flying aircraft. 


Section V. DUMMY MINE FIELDS 
47. .Description 


Dummy mine fields are employed to delay and confuse the enemy, and 
may or may not be used to supplement real mine fields) Dummy 
mine fields are dangerous when incorrectly used. 


48. Principles of Employment 


The principles following govern the employment of dummy mine 
fields. : | 


- 
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Figure 57. Antiairborne mines employed against low-flying aircraft. 


a, These mine fields are of the greatest value when unexpectedly 
encountered by the enemy while he is under effective fire. They should 
be sited well back in a defensive position so the enemy has no oppor- 
tunity to reconnoiter the field sufficiently to discover its true character. 

6, Installing dummy mine fields in conjunction with real mine fields 
greatly increases the effectiveness of. both since the enemy cannot 
easily tell them apart. 

ce. Dummy mine fields are made to look as real as possible, including 
the erection of standard marking fences and mine-field markers. They 
must be treated as real mine fields, no troops or vehicles passing 
through them except by standard lanes, 
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d. Metallic objects, such as old pieces of metal and empty ration 
cans laid in dummy or real mine fields, cause a reaction on the enemy's 
electrical mine detectors and force him to take considerably more time 
in checking and clearing the field. 

é. Dummy mine fields may contain a few scattered antipersonnel 
and antitank mines. If these are placed, they must be recorded and 
reported in the same manner as a regular mine field. 


Section VI. MINE WARFARE IN WINTER 
49. Effect of Snow and Cold on Mine-Laying Operations 


Since snow conditions vary widely, precise comparative data on 
fatigue and time factors for. winter and warm-weather operations can- 
not be given. However, fatigue and time for laying mines increase in 
winter. Walking in snow deeper than 4 inches, digging in frozen 
ground, and disposing of spoil are difficult. Fingers become numb and 
hinder installation of mines. Mines and fuzes must be weatherproofed 
and strict camouflage is necessary. 


50. Winter Mine Laying 


a. WEATIIERPROOFING. Weatherproofing various types of mines need 
not be elaborate. The procedure is as follows: 


(1) Smear grease on the fuzes of the M7 antitank mines and 
place the mines in burying bags. The grease prevents mois- 
ture from entering the fuze well and freezing there, gnd makes 
neutralizing easier. The bag keeps dirt and ice from inter- 
fering with the operation of the mine. 

(2) Grease the arming-plug threads on M6 antitank mines. No 
weatherproofing is necessary with the M6A1 mine. 

(3) Smear a light coating of water-pump grease around all open- 
ings m fuzes used with United States antipersonnel mines 
and booby traps. Make sure no moisture or ice is inside the 
fuze. Ice may freeze the striker to the fuze housing, thus 
keeping it from striking the base. 


6. Critica, Deptus or Snow. Not only present but future ground 
conditions must be considered when burying mines in winter. Snow- 
fall or a thaw may occur. In general, the following rules apply : 

(1) In 2 to 4 inches of soft snow, bury mines in the groune with 
pressure plates protruding. 

(2) In 4 to 12 inches of soft snow, lay mines on top of the ground. 
If mines are buried, bridging may occur. 

(3) In 12 to 24 inelics of soft snow, support mines on wooden 
crosses or sandbags filled with snow (figs. 58 and 59). Lay 
mines 12 inches or less beneath snow surface and cover with 
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Figure 58. M6A1 
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antitank mine supported by snow-filled sandbag. Top 
is about 6 inches from surface. 





Figure 59. MGA1 antitank mine supported by wooden cross. 
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Be ia seus 
Figure 60. STEN mines laid without supports become conspicuous when tilted 
by melting snow. 


snow. Mines usually are not laid in snow deeper than 24 
inches because the snow itself is an obstacle. 

(4) In hard-packed or crusted snow, lay mines 4 to 6 inches be- 
neath snow surface and support on a base. Do not lay mines 
without supports except in emergencies (fig. 60). If this is 
done, do not activate with release-type fuzes. 


ce. ANTIPERSONNEL Mines. Antipersonnel mines are ineffective when 
covered by hard-packed or crusted snow. ‘To install standard anti- 
personnel mines for pressure operation, place mines within 3 inches of 
snow surface. Ifa pressure board is used, place mines within 9 inches 
of snow surface. To activate antitank mines, use pull-type fuzes. 
Install slack trip wires up to 5 feet above snow level, because taut wires 
and wires close to the snow are seen more easily. Also, trip wires laid 
in snow or resting on snow do not trip the fuze when stepped on unless 
the snow is very soft. The color of trip wires is unimportant as all 
colors can be seen equally well. 

d. CAMOUFLAGE. Concealment of mine fields laid in snow is difh- 
cult, but deception can be used to prevent the discovery of mine rows 
and individual mines. Covering up tracks takes time and is only 
partially successful. To deceive the enemy, make extensive track 
marks throughout the mine-field area before installing the mines. 
Follow a deceptive plan and make sure all dirt removed in mine burial 
is placed in sandbags and removed from the site. Remove all mine 
boxes, tape, and other working materials, as they can be seen easily. 
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CHAPTER 4 
FOREIGN MINE WARFARE POLICIES AND TACTICS 


51. British Mine Tactics 


British and American mine-warfare policy is nearly identical in all 
major respects; mine danger signs also are similar. 

a. DEFENSE. 

(1) The British base their antitank defense on an antitank-gun 
sereen with which they closely coordinate their mine fields. 
Their defensive policy is to concentrate intense fire of all arms 
on an enemy attack in order to separate the attacking in- 
fantry from the tanks, thus compelling the tanks to continue 
the advance alone and partially blind. The enemy tanks 
then are held up in the mine fields and destroyed by the anti- 
tank-gun screen. 

(2) The defenses are sited in considerable depth, each defended 
locality being capable of all-around defense and able to con- 
tinue fighting even though surrounded. These defended 
localities are connected by mine fields running both laterally 
and from front to rear, so as to canalize and delay any enemy 
penetration and to give time for launching a counterattack. 

6. Mine-Fiertp Marking. Mine-field marking is of great impor- 
tance and all mine fields are surrounded by wire fences except the 
most advanced mine fields directly facing the enemy. The front edges 
of these mine fields may not be fenced. However, the front fence is 
omitted only on authority of a division commander. 

c. Mine-Frevp Recorpine. Mine-field records are kept at division, 
corps, and army headquarters where the CE (chief engineer) is re- 
sponsible for keeping them up to date. Units entering a new sector 
usually obtain mine-field-record data from the CE at corps head- 
quarters. 


52. French Mine Tactics 


a. French policies governing the employment of mines are similar 
to our own. During World War II, their methods of laying, mark- 
ing, and recording mine fields conformed with our policies and tactics 
by virtue of French officers and men attending American mine- 
training centers, observers placed with our units engaged in combat, 
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and liaison officers placed in both French and American headquarters. 

6. French antitank mines generally have much higher firing pres- 
sures than ours. Standard French antitank mines used at the begin- 
ning of World War II required 1,500 pounds pressure for functioning. 

ce. Normal employment of mines by the French consists of blocking 
avenues of approach and mining gullies and defiles approaching unit 
positions. Pattern fields are installed only in static barrier systems 
such as the Maginot Line. | 


53. German Mine Tactics 


a. GENERAL. Germans employ essentially the same principles in 
mine-field siting as those outlined in American and British mine-field 
policies. Maximum use is made of surprise. Natural and artificial 
barriers are utilized fully to force approaching vehicles to cross the 
- mine field. Mine fields are closely coordinated with antitank- and 
supporting-weapon fire. Extensive use is made of antipersonnel 
mines and activated antitank mines. 

b. Types or Mine FIE;ps. | 

(1) The Germans distinguished bet ween scattered nuisance mines 
and regular mine fields. Strict rules regulated the laying 
and recording of patterned mine belts. Because of this, it 
frequently has been possible to forecast. the location of every 
mine in a section once the first few were located. In such 
fields, the mines are installed at regular intervals in equi- 
distant rows, the mines of one row lying behind the gaps in 
the row in front, sometimes centrally, sometimes offset. 

(2) Where speed is the main consideration, or during a with- 
drawal, mines are installed indiscriminately and in small 
groups. During the later stages of the North African cam- 
paign, mines usually were installed in this way, causing con- 
siderable delay and casualties although frequently the mine 
fields were not covered by fire. This practice was used in 
campaigns when the Germans were in full retreat and did 
not expect to reoccupy lost ground. 

(3) The main belts of a major antitank mine field installed in a 
uniform pattern normally consist of antitank mines with a 
sprinkling of antipersonnel mines in the forward edge of the 
field. Both types may be fitted with activation fuzes and 
some of the antipersonnel mines normally have trip wires 
attached. In some cases, these mines are placed in the inter- 
vals between the diagonal wires of a double-apron fence, with 
trip wires fastened to the diagonals. (The trip wire is the 

‘first part of the fence touched by the approaching enemy.) 

(4) Frequently a number of antitank mines are installed in the 
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(6) 


forward edges of antipersonnel mine fields to prevent the 
enemy from using armored vehicles for breaching the main 
belt of antipersonnel mines. 

‘Fhe forward edges of mine fields of all types often are sown 
with explosive charges placed in wooden boxes fitted with 
pressure fuzes. These act as both antitank and antiperson- 
nel mines, and tend to prevent determining the exact location 
of mines by use of detectors. 

Forward of most regular fields, and particularly in front of 
lanes, mines may be found widely spaced or scattered at ran- 
dom in unmarked groups. Maines also are installed in spurs 
running at right angles to the forward edge of the mine field 
to damage vehicles moving along the field in search of lanes. 


e. TyricaL GerMAN MINE-F IeLtp Parrerns. 


(1) 


(2) 


The pacing method normally is used to establish the locations 
of individual mines in a mine-belt section. Five paces is the 
normal interval between mines. 

An example of the lay-out for a German hasty mine belt is 
shown in figure 61. It has sections 30 paces wide by 30 paces 
deep, or approximately 80 by 80 feet. Each section contains 
12 mines. The density averages 1 mine for every 2 yards of 
front. The sections are repeated to extend the mine belt as 
desired. 

A typical German deliberate (divisional) mine belt is shown 
in figure 62. This mine belt is laid in sections 30 paces wide 
by 40 paces deep, or approximately 80 by 105 feet. The sec- 
tion contains 24 mines. The density averages 1 mine for 
each yard of mine-field front. Usually, the sections are stag- 
gered, and for extensive mine belts are combined in units of 
three or four, as shown in figures 63 and 64. 


d, Prorecrion oF Mine Fietps. The Germans teach that mine fields 
must be covered by tire, although during withdrawal, German units 
left many nuisance fields unmarked and without fire cover. It is 
common for a regular mine field to have at the rearward edge a 
listening post of two men and about 70 or 80 yards to their rear, a 
covering party of four or five men with one or two light machine guns, 
é. INDISCRIMINATE OR NUISANCE MINE FIELbs. 


(1) 


An indication of the haste with which the German with- 
drawals in Tripolitania and Tunisia were carried out was 
the comparative rarity of regular or pattern mine fields, 
and the large number of small nuisance fields which were 
laid. These nuisance fields contained many different types 
of mines, were often unmarked, and showed every evidence 
of haste. This lack of uniformity made detection and clear- 
ance of mines dangerous and time consuming. - 
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DEPTH-30 PACES 


°8 


(2) 


(0) 





Though no consistency was noted in the lay-out and types 
of mines used in nuisance fields, the Germans showed cer- 
tain marked preferences in their choice of sites. In gen- 
eral, mines were installed either close to or on roads, on 
airfields and railways, and along telegraph-line routes. 
Usually, mines were not installed on the surfaced portion 
of roads. However, khaki-painted antitank mines some- 
times were placed on the road where it dipped sharply. 
in the hope that drivers would be unable to check their 
vehicles in time to avoid them. 

The main effort was directed toward catching vehicles off 
the road at narrow places where they had to pull out to 
pass and at. entrances to defiles where they had to pull off 
the road and wait for vehicles moving in the opposite direc- 
tion. Other places frequently mined were turn-outs, sharp 
bends which fast-moving traffic might overshoot, the un- 
surfaced island sometimes found at crossroads, berms, and 
well-worn wheel ruts. 


REPEAT PANELS 
TO ANY FRONTAGE 


FRONT-30 PACES (24 METERS) 
12 MINES 


NOTE: 10 PACES = 26 FEET = 8 METERS 
Figure 61. German hasty mine-field pattern. 
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DEPTH-40 PACES 


FRONT-30 PACES (24 METERS) 


24 MINES 


NOTE: 10 PACES = 26 FEET = 8 METERS 
Figure 62. German deliberate mine-field pattern. 
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Figure 64. Lay-out of German min 


(c) Efforts to evade detection included the following: 

1. Burying mines as much as 24 inches below the surface 
where they would explode only after the passage of a 
number of vehicles had compacted the earth cover suf- 
ficiently to actuate the fuze. 

2. Putting explosive in wooden boxes and the use of non- 
metallic mines to foil mine detectors. 

3. Marking tire prints in the earth on top of the mine by roll- 
ing a detached axle and wheels over it. 

(2) In Tunisia, the Germans showed considerable ingenuity in 
siting nuisance antipersonnel mine fields. Road demolitions 
were plentifully sown with S-mines, and kilometer posts at 
points where drivers would have to dismount to read the 
directions were similarly treated. S-mines also were placed 
in ditches, often close to the trip-wire anchor peg of another 
mine. Trip wires of white string were difficult to see against 
a background of sand but the pegs to which they were at- 
tached, and sometimes a peg at the actual mine, pointed to 
S-mines with pull fuzes. S-mines with pressure fuzes 1or- 
mally were buried with the prongs either level with the sur- 
face of the ground, or projecting about 1 inch above 
sometimes carefully camouflaged with twigs. S-mines with 
pressure fuzes also were found buried to a depth of 4 inches. 

(3) Mines installed in nuisance field on lines of communication 
generally were closely spaced, occasionally so closely as to 
cause sympathetic detonation, particularly when the mines 
were laid with their pressure plates flush with the surface of 
the ground or only lightly covered with earth. 


f. Marxincs. German methods of marking mine fields are not uni- 
form. The front edge of the field is often unmarked, the rear edge 
seldom so. Some fields have been found both unmarked and unwired. 
Certain markings usually indicate the pressure of mimes. The fol- 
lowing are typical examples of such markings: 
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(1) Double-apron fence on the enemy side and a single trip wire 
on the friendly side, or the reverse. 

(2) A single knee-high wire, cattle fencing, and empty mine 
crates. | 

(3) Notices bearing the word Minen fixed to the perimeter wir- 
ing, the wording facing away from the mines. 

(4) In Tunisia, ration boxes and pickets marked the corners of 
some fields. 

(5) Particolored red and white rectangular boards, or luminous 
strips visible at night sometimes marked lanes. 

(6) Jerricans on kilometer posts indicated mines in the vicinity, 
and small pickets were found marking mined turn-outs, 


(7) 


(8) 


(9) 


Empty mine containers normally are buried or dumped some 
distance away from the field. The buried crates sometimes 
were used as reference points by the Germans. 

Definite reference points generally were lacking; the Ger- 
mans located their fields by taking azimuth and distance from 
kilometer posts, road junctions, or other fixed objects 
or points. 

Occasionally, individual mines were disclosed by the dis- 
turbed appearance of the ground above them. Many hun- 
dreds of mines in Tunisia were detected because of this. 


g. ACTIVATED ANTITANK MINES AND Boosy Traps. The proportion 
of mines having activation fuzes varied greatly from field to field; in 
some cases every mine was activated and in others none, or only a few 
depending on the haste of installation. Examples of the common 
methods are— 


(1) 
(2) 


(3) 


(4 


eee” 


(5) 
(6) 


Tellermines laid upside down with pressure fuze in the 
base well. | 

Tellermines laid on the surface with the fuze set at SAFE 
and with a wire attached to the base or handle leading to a pull 
fuze fitted in either a 3-kilogram charge or another Teller- 
mine buried underneath. | 

Armed and buried Tellermines attached by two separate 
wires to an S-mine fitted with two pull fuzes, buried about 
5 feet away. 

In some cases, the wire from.a pull fuze in the side well lead 
from a Tellermine to a gtake about 1 foot away so anyone 
digging around the mine would depress the wire and fire 
the charge. | 

Brush and small bushes were anchored to pull fuzes in 
S-mines, to hinder ground clearing. 

British GS MK IV mines were installed with a wire leading 
from the spider to a pull fuze in a 3-kilogram explosive 
charge. Lids of both British GS MK IT and Itahan B-2 
mimes are reported to have been treated similarly. 


A. Use or Rupture or Titt Fuzes. These fuzes are designed to 
detonate mines between the tracks of tanks or mines buried in deep 
snow. The employment of mines using these fuzes was generally 
limited to the laying of single mines, making maximum use of existing 
camouflage possibilities. 


(1) 


(2) 


Riegel mines and Tellermines are carefully staked down to 
prevent tilting of the whole mine. Tellermines are placed 
upside down with the rupture or tilt fuzes screwed into the 
bottom fuze well (fig. 65). 

The German training manual states that mines armed with 
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Figure 65. Cutaway view of German tilt fuze KiZ 43. At right is an example 
of the employment of this fuze with a Tellermine. 


these fuzes should be reinforced by additional charges of 
not less than 10 pounds of explosive. 

GERMAN Use oF Fioatine MINEs. 

(1) Germans employed floating mines (fig. 19) to damage or de- 
stroy floating bridges and fixed bridge piers. Prior to any 
operation involving these mines, studies were made of the 
currents of the selected river to determine the best launching 
sites. Winding sections of the river were avoided since a 
mine might be forced into a protruding bank and prematurely 
detonated. Selected sites were as close to the mine objective 
as possible, 


94 


Digitized by Google 


- 
a A et 


ile 


en ee 


a_i 


(2) Once the site or sites had been selected, the mines were pre- 
pared in rear areas and carried to the launching position at 
dusk. Actual launching normally occurred after dark. 

j- Dummy Mine Fieitps. German dummy mine fields varied in ap- 
- pearance. In some cases, a single strand of barbed wire was installed 
to give the appearance of a mine-field perimeter wire, with the usual 
lanes; the ground was disturbed at regular intervals. Scrap metal 
was placed in shallow holes to cause a reaction in the mine detector. 
In one dummy mine field, smoke candles were buried 4 inches below 
the surface. Frequently, the lids of Italian B-2 antitank mines were 
installed in dummy fields. These fields were wired in, and inter- 
spersed with booby traps. 


54. Italian Mine Tactics 


Generally, mine tactics employed by the Italians were similar to those 
used by the Germans. ‘Tactical fields installed by the Italians are 
characterized by painstaking attention to pattern. Thus, mines nor- 
mally were easy to locate once the plan of the field had been de- 
termined. 

a. EMPLOYMENT. eens the Italians employed engineers in a 
supporting role instead of attaching them to infantry units, mines 
normally were employed in rear pattern fields. This allows infantry 
units to pull back behind prepared fields instead ef having the en- 
gineers lay. mine fields in front of their positions. Figure 66 shows 
typical lay-out of Italian mine field. | 

6b. Marxine. The method of marking mine fields most used by the 
Italians was stake marking. It consists of stakes driven at the front 
and rear boundaries of the field. Short stakes are driven on the 
enemy side and long stakes on the friendly side of the field. 


55. Japanese Mine Tactics 


a. GENERAL. The Japanese lacked sound tactical policies in the em-_ 
ployment of mines and booby traps. Individual Japanese field com- 
manders were allowed to decide the policy for the employment of 
mines; hence, wide variances in tactics and doctrine. However, cer- 
tain tactics are standardized by logical reasoning and are similar in 
all armies. 

6. JAPANESE MInE-Fietp Poticy. 

(1) Captured Japanese notes state that mines are to be used in 
front of defensive positions, in dead spaces, and near wire 
entanglements, and that they are to be installed about 3 to 5 
yards apart. The Japanese also employed mines in defiladed 
areas which could not be covered by direct small-arms fire. 
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TROOP POSITIONS 
Figure 66. Lay-out of Italian mine field at Tobruk. 


At the start of World War II, the Japanese had only a few 
types of mines and as they were on the offensive and the use 
of mines was not emphasized, their mine development fell 
behind. Later, when forced on the defensive, they dis- 
covered that mines were a good defensive weapon. Thus, 
new and more effective types of mines came into existence. 
In the defense of Saipan, they employed several new mines, 
as well as improvised land mines and naval mines. 

In defense against amphibious operations undertaken by the 
Alles, the Japanese stressed beach mining, both on shore and 
under water. The first antiboat or beach mine was found at 


(4) 


(5) 


(6) 


Tarawa. Beach mines used at Tarawa generally were buried 
in the sand with horns exposed. In some cases, the mines 
were incorporated in barbed-wire defenses, with wire at- 
tached to the horns so tension would. fracture the horn and 
fire the mine. On the Mariana Islands, the Japanese em- 
ployed a single horn beach mine smaller than the standard 
double-horn beach mine. Antiboat mines also were found in 
the tidewater area, and on one beach, 12 mines were set in 
a staggered line 4 to 8 feet above the tide mark. Distance 
between mines varied from 15 to 30 feet to prevent counter- 
mining operations and sympathetic detonation. 

The J apanese used grenades extensively as improvised anti- 
personnel mines. The number of ways which grenades can 
be rigged up as antipersonnel mines is limited only by the 
ingenuity of the individual. In Burma, the Japanese em- 
ployed grenades tactically on a large scale. They attempted 
to block off the approach to a defended locality by installing 
grenades as antipersonnel mines. More than‘ 100 grenades 
were installed in a jungle-covered area 100 yards wide and 
200 yards long. Trip wires were strung loosely in the heavy 
undergrowth and frequently were attached to long vines 
and creepers. Telephone cable often was used for trip wire. 
No attempt was made to camouflage either the wires or the 
grenades. However, in the jungle a trip wire is easily mis- 
taken for tropical vines. United States forces found that the 
best precautions to take in such circumstances were to keep 
trails as clear of vines as possible and to develop sharp- 
lookout habits. 

All types of ordnance fateviel was used by the Japanese 
in extensive employment of booby traps. Abandoned areas 
which had been held against siege for any length of time 
usually were booby-trapped. The booby traps were simple 
improvised devices but were ingeniously set up. Vehicles, 
searchlights, generators, light circuits, and other electrical 
gear were rigged so the circuit would detonate an explosive 
charge. 

The Japanese stressed close-quarter attacks against tanks 
by individuals or small groups which they call tank fighters. 
Their weapons include armor-piercing magnetic mines, mines 
tied to stick grenades, clusters of grenades, Molotov cock- 
tails, and pole mines. Translations of a variety of unrelated 
Japanese documents tell of the methods for using the anti- 
tank weapons. Some of these methods are described below. 


(a) Magnetic mines. Attach magnetic mines to steel plating of 


the engine section or to the turret above the driver’s seat, 
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because at these places the armor is relatively thin. 


(b) Molotov cocktail. Throw Molotov cocktails at the engine 


section in the rear of the tank to set the motor afire. 


(c) Pole charges. Insert the explosive inside the ground tread, 


(7) 


so the tread will carry the explosive to the tread sprocket. 

The soldier camouflages himself thoroughly, then crouches 

low, moves quickly to insert the explosive, and makes his 

getaway. 

Favorable opportunities to attack tanks at close range in- 
clude the following: 


(a) When a tank slows down in climbing a slope or passing 


over obstacles. - 


(6) When a tank is separated from other tanks, or from in- 


fantry. 


(c) When a tank is passing through covered terrain. 
(¢d) At dawn, at dusk, and at night. 
(8) On Saipan, the Japanese made many suicidal attacks, run- 


ning up to our tanks and holding magnetic mines in place 
till they exploded. Sometimes they held two mines, aiming 
principally at the tank’s suspension system. On several 
occasions enemy troops attempted to throw or hold prepared 
charges against tanks. 


c, JAPANESE ANTITANK MINE FIELps. 
(1) The Japanese displayed ingenuity in choosing sites for their 
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mines. Occasionally, they sent patrols inside our lines at 
night to install mines. The Japanese installed mines under 
wooden ramps leading up to trestle bridges (fig. 67) ; under 
edges of bamboo corduroying at fords (fig. 68) ; in all roads 
suitable for tank use; in the shoulders of roads, sometimes 





Figure 67. Mines placed under ramp approaches to bridge. 





a i ee re 


(2) 
(3) 


(4) 





Figure 68. Mines placed under corduroy. 


far enough to the side to escape detectors and yet near enough 
to catch a vehicle which might try to pass another; and in dry 
paddy fields which might be used as tank parks. 

Japanese first employed mines in small pattern fields (fig. 
69). Later, more extensive fields were installed. 

The pattern shown in figure 70 is of special interest since 
it was repeated at 100-yard intervals. Figure 71 shows two 
Japanese road-block patterns. 

In the latter stages of the Saipan operations when the Jap- 
anese knew that no reinforcements were coming, they started 
a delaying action. Although their supply, communication, 
and transportation systems were disorganized and they could 





Figure 69. Small pattern field. 
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not lay mines systematically, the Japanese used mines they 
had on hand and improvised several variations. Two pat- 
terns noted in the laying of 63-kilogram aerial bombs, in- 
stalled at an angle of about 45° to the direction of enemy 
approach, are shown in figures 72 and 73. 
d. Minr-Firtp Marine. There is no evidence that the Japanese 
marked their mine fields, probably because they installed mines when 
there was no hope of recapturing the area. 
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56. Russian Mine Tactics 


a. GENERAL. Russian policies governing the employment of mines 
are much the same as those used by the German army. However, 
Russian doctrine has one exception; it states that the size of a charge 
in a mine will not dictate the mission of the mine. Thus, mines con- 
taining large charges often are used against personnel to affect morale. 
The mines employed by the Russians usually are much heavier than 
those used by other nations, and are simple in design and construc- 
tion. 

b. Usz or ANTITANK Mines In THE Attack. In the Russian army, 
engineer parties are attached directly to infantry assault. units. Each 
engineer soldier carries two or three mines which are employed at any 
point where the attack slows down or where an enemy counterattack 
develops. This includes mining the flanks of advancing units and 
units in sahent positions. This tactic protects infantry units from 
being overrun or cut off by armor-supported counterattacks. 


c. Mine-Fieitp Layina. 


(1) The Russians generally lay mine fields in irregular patterns. 
Such patterns are determined by the responsible field com- 
mander. The fields normally are installed in front of wire 
obstacles. | 

(2) In tactical fields, the sequence of obstacles is schematically 
maintained. Starting from the enemy side, it is usually 
as follows: 

(a) Stake mine field: one row, 3-meter mine interval. 

(6) Tread mine field: usually two rows. 

(c) Antitank mine field: usually three rows. 

(d) Observation mines (or controlled mines) with 30- to 40- 
kilograms explosive charges. 

(e) Wire obstacles. 

(8) In pattern fields, efforts are made to lay one mine for every 
2 meters of front. Mines are buried with 5- to 7-meter 
intervals between mines. 

(4) The Russians site mine fields in such a way that a tank turn- 

- ing aside from a recognized mine field drives into another 
field. Russian mine fields are arranged in a system of 
pockets. (See fig. 74.) 


d. Mine-Fretp Marine. Mine fields frequently are marked on 
the enemy side by cut trees, by small shocks of straw, or by 18-inch 
high stakes. On the friendly side of the field, a safety wire is strung 
to give warning. Permanent lanes through mine fields in woods 
are marked by cutting crowns of trees on each side at 10- to 30-meter 
intervals. However, lanes are opened only as the situation demands. 
After use, they are closed by laying additional mines. 
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Figure 74. Lay-out of Russian antitank mine belts, 


~ 25 METERS 


e. ReMovaL. Removal of mines in Russian mine fields cannot be 
done systematically. Each mine must be located individually ac- 
cording to the mine plan. Antitank mines laid on the surface fre- 
quently have antipersonnel mines buried near them to hinder breach- 
ing parties. 

f. ConTROLLED Mine Fie.ps. The Russian army has made extensive 
use of controlled mines and demolitions, Controlled mines are set 
so they can be detonated when the target is in range. By using con- 
trolled demolitions, buildings can be demolished when occupied by 
enemy troops whenever detonation insures full effectiveness of this 
device. Use of controlled mines and demolitions is accomplished by 
attaching engineers to infantry units, but results in a high percentage 
of casualties to specially trained personnel. 

g. Fuoartne Conracr Mixers. Floating contact mines are employed 
to-destroy enemy floating bridges and fixed bridge piers. Policies 
governing the location of launching sites and the launching 
of drifting mines are similar to those used by the Germans. 

h. SupMercep Conracr MInEs. 

(1) Submerged contact mines are designed and employed to 
disrupt enemy river-crossing operations. They usually are 
improvised, consisting of artillery shells or aerial bombs 
placed in waterproofed wooden boxes or oil drums; pres- 
sure or electrochemical fuzes are used. Care must be taken 
in the construction of these mines to insure thorough 
waterproofing. 

(2) The advantage of submerged contact mines is obvious. How- 
ever, maintaining a field of such mines is difficult since the 
mines may become waterlogged and sink, or may break 
loose from their moorings and drift away. 
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(3) These mines are installed in several lines which angle across 
the river and form a checkerboard pattern. When placing 
these mines, a boat follows a predetermined line marked by 
smal] buoys and mines are installed at 15- to 25-meter inter- 
vals. Distance between rows is 100 to 150 meters. 

(4) The mines are detonated from impact of a floating craft or 
electrically from an observation post on the river bank. 

?7, DereNsE AGAInsT ENEmMy Fxioatine Mines. Booms are employed 
to protect floating bridges and piers of fixed bridges from drifting 
mies. 

(1) A boom used for this purpose is constructed of logs held 
together with chains or wire ropes. It is moored at both 
banks either to piles driven for this purpose or to large trees. 
On wide rivers (over 200 meters), the boom is anchored every 
50 meters. If part of the boom is destroyed, it immediately is 
reconstructed from reserve materials located on the bank. . 





Figure 75. Russian method of defending bridge against floating mines. Boats 
are maneuvering to strike mine with towed log. 
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(2) Powerboats patrol above the boom in pairs, towing a log by 


(3) 


ropes 50 meters long. When a floating mine is sited, the 
boats maneuver toward it and allow the mine to strike the 
towed log. (See fig. 75.) If the mine does not detonate 
on striking the log, a charge is floated near it and detonated. 
No attempt is made to neutralize the mine unless it is ab- 
solutely necessary. Then only specialists familiar with the 
construction of the mine execute this task. 

Mines which escape the patrol boats and lodge, without ex- 
ploding, against the boom are towed at least 100 yards up- 
stream and detonated. 


jy. Roap MINING. 


(1) 


The Russians aa not install mines in roads as dees: as In 
open fields. Antitank and antipersonnel mines are installed 
at unequal distances, sometimes at intervals up to hundreds 
of yards. This, together with individual mine camouflage, 
makes reconnaissance and clearing extremely difficult. 


(2) In addition to the road itself, wide stretches on each side are 


mined. Care is taken to ale use of all natural obstacles i in 
planning this operation. 


k. Usr oF DELAYED-ActTION Mines 1n Roaps. Delayed-action mines 
normally are installed separately. This is done because experience 
has shown that if 20 or 80 delayed-action mines, with their fuzes set | 
for various times ranging from 24 hours up to months, are placed 
along a road, the enemy. is forced to abandon the road because of 
losses in transport and manpower. On dirt roads and field paths, 
8 to 10 delayed-action mines achieve the same result. 
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CHAPTER 5: 
MINE CLEARING AND PASSAGE OF MINE FIELDS 


Section I. GENERAL 
57. Doctrine 


a. Mine clearance is a progressive operation. Thus, the division, 
regiment, or task force moves only mines that interfere with tactical 
‘movement of the unit. Corps units usually extend this clearance to 
include 4 feet outside the shoulders of roads and ditches, or to a hedge- 
row, building, or a wall (whichever may occur first). | 

6. Clearance may vary with the SOP (standing operating proce- 
dure) of different corps, or it may change in situations where speed 
is essential. Corps units also clear main turn-outs and parking areas 
along roads in addition to assigned areas such as air strips, depot 
areas, corps headquarters, and bivouac areas. Army units clear all 
additional areas necessary for the military occupation of a country. 
Other areas may be cleared for civilian requirements later. This 
normally is done under civil control. 

c. The responsibility for area mine clearance falls on the units 
assigned to the immediate area. However, the unit may request 
assistance from engineer units. 


58. Mined Areas 


a. A retreating enemy can be expected to install antitank and anti- 
personnel mines at every opportunity. AJ! possible avenues of ap- 
proach to defense positions usually are mined. Prepared enemy 
defense positions may be protected by mine fields in addition to wire 
obstacles and tank ditches. Nuisance mine fields can be expected in 
any area favorable for troop concentrations. 

6. Mines, fuzes, and methods of mine employment, detection, and 
clearance are changing constantly. New and more effective mines 
are being developed, the present trend being toward the development 
of nonmetallic mines. 


59. Defense Against Enemy Mines 


a. REsponsIBILiTy. Battle experience has proved that there are gen- 
erally too many mines for engineers alone to remove. Therefore, all 
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units must be capable of clearing areas for their own use. Engineer 
units usually clear only main routes and major obstacles. 

b. MINE-CLEARING OPERATIONS OF OTHER ARMS. Each arm and serv- 
ice must conduct mine-clearing operations. Fewer casualties will re- 
sult if proper mine discipline is maintained. Mine discipline includes 
caution in clearing lanes and roads, obeying all mine warning signs, 
avoiding unnecessary movement in doubtful areas, being suspicious 
of every object, and having a knowledge of enemy mines and precau- 
tions to be taken against them. 
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(1) 


(2) 


(3) 


(4) 


(5) 


Infantry operations. The infantry must protect the engi- 
neers in mine-field breaching operations and, if possible, the 
engineers must provide mine-detecting parties for the ad- 
vance elements of the infantry. However, infantry troops 
must be able to advance through mined areas without engi- 
neer assistance. In training and combat, infantry and engi- 
neers must cooperate in breaching operations. 


Field artillery positions. Extensive mining of nearly all 
potential battery positions iscommon. Battery positions are 
cleared continually and progressively. When making a 
reconnaissance of contemplated positions, it is necessary to 
check for mines. This can be done by having special mine- 
clearing detachments within each battery move forward with 
the reconnaissance party and clear. lanes and gun positions. 
Then other needed areas are cleared. 

Armored units. Antitank mines are a major problem for 
armored forces and make armored support for other units 
difficult in some situations. To reduce the number of armored 
vehicles lost to enemy mines, it is necessary to make a thor- 
ough reconnaissance of the routes of approach in areas known 
to be mined. Tank commanders must be familiar with the 
enemy’s mine tactics to the extent that they will be able to 
avoid suspected areas whenever possible. Units supporting 
tanks should aid and guide the tanks through mined areas. 
Amphibious operations. In amphibious operations, rapid 
breaching of mined beaches is required for the success of a 
campaign. Safe lanes and areas must be marked and signs 
posted so traffic and personnel can get off the beach. Mine- 
clearing parties must be divided among the landing craft. 
Airfields. Prior to abandonment of airbases and pertinent 
facilities, an enemy force normally will attempt to delay 
immediate use of the installation by means of extensive min- 
ing operations. Since air supremacy, or control of the air, is 
of extreme importance in the strategic plans and _ tactical 
operations of advancing forces, it is paramount that captured 
enemy airfields be rendered usable in the shortest practical 


time. Initial breaching of mine fields must be followed im- 
mediately by removal of such mines as may be located on 
the airstrip proper, taxiways, and hardstands. This will per- 
mit early usage of the airfield by fighter and attack bomber 
aircraft. Other areas required for full aircraft operations 
then are cleared. Proposed airbase sites are cleared of mines 
in accordance with standard area-clearing procedures. 
c. STANDARD OF TRAINING FoR MINE CLEARING. 

(1) All arms and services must be able to detect and recognize 
enemy mines and booby traps common to the theater. 

(2) Combat units and engineers, in addition to the above, should | 
know the methods for clearing roads blocked by mines, 
craters, and other obstacles; and how to neutralize booby 
traps. 

(3) Combat engineers and other specially trained troops must be 
able to undertake any operation in connection with mines, 
mine fields, and booby traps. Such specially trained troops 
are— 

(a) Pioneer platoons, pioneer and demolition platoons, recon- | 
naissance and intelligence platoons, and similarly or- 
ganized units of all arms. Armored, field artillery, anti- 
aircraft artillery, and other units not having pioneer 
platoons or equivalent groups must have enough specially 
trained personnel to insure their continued movement. 

(6) Crews of heavy wreckers or similar equipment used in 
vehicle recovery. 

(c) Replacements for above troops. 

(4) Standards for combat engineers and specially. trained troops 
are— 

(2) Knowledge and training in night and day reconnaissance 

| of mine fields. 

(6) Knowledge and training in all methods of breaching mine 
fields, including silent or hand removal methods of breach- 

Ing at night and under fire. 

(5) For methods of instruction and suggested troop training, see 

appendix I. 


d, VeuHicLes. Drivers of vehicles must be spell careful to 
follow only cleared lanes and roads. Drivers must not pull off the 
road onto shoulders or adjacent areas without making sure that the 
shoulders or areas are clear of mines. Personnel must not ride on 
running boards of vehicles. The use of sandbags-on the floor of the 
driver’s compartment reduces casualties to personnel, but does not 
prevent damage to the vehicle. Sandbagging of vehicles should be 
standard practice for all units in combat zones. 
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60. Locating Mines 


Mines are located visually, with mine detectors, or by probing. The 
visual method is the least reliable, but must be used when the speed 
._ of the advance makes it impossible to investigate every yard of ground 
with a detector or by probing. 


a. VisuaL Inspection. The risk of losses in a rapid advance can 
be lessened considerably if all personnel are trained to be alert con- 
stantly for visual indications of mines. A visual search is effective 
on most types of ground. For instances, disturbed soil, piles of stones, 
mine boxes or traces of mine equipment, and unnecessary pickets often 
indicated mine areas. The following are likely positions for mines: 


(1) In pot holes, road patches, or soft spots in surfaced roadways. 

(2) Under the edges of road surfacing at the junction of the 
surfacing and the road shoulder. ) 

(3) On road shoulders where mines are easy to lay and camou- 
flage. Mines buried deeply in shoulders are hard to detect. 

(4) Inside and around the edges of craters and around demolished 
bridges. Carefully concealed mines frequently are installed 
to block logical bypass routes. 

(5) In wire-fence obstacles, inspect for antipersonnel mines, 
especially trip-wire operated mines fastened to barbed-wire 
entanglements 

(6) In obstacles such as tar barrels, 011 drums, disabled vehicles, 
and similar objects found on roads and trails. 

(7) In areas near unusual roadside markers, such as stakes and 
boxes. Milestones, souvenir material, bodies, and even graves 
sometimes are booby trapped. 

(8) Around abandoned airports. Fresh vehicle tracks running 
aimlessly over an airfield may indicate mine laying. « 

(9) In all other likely places, such as sharp turns and defiles. 
obvious turn-outs and parking places, and areas around 
houses. 


Note.—All possible information regarding types of mines, location of fields, 
and marking devices should be collected prior to ground reconnaissance. This 
information is obtained from aerial photographs, liaison with other units in the 
vicinity, local civilians, and interrogation of prisoners of war. 


b. Locatine Mines sy ExvecrricaL DETECTORS. 


(1) The electric mine detector is the most effective and safest way 
to locate individual mines in hard ground, to determine the 
pattern of a mine field, and to clear lanes through areas where 
mines are spaced irregularly. Descriptions and operating 
instructions for the several types of United States Army mine 
detectors are covered in chapter 6. 
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(2) All mine detectors have their limitations. The SCR-625 
(fig. 76) is excellent for detecting mines containing metal, 
but will not detect nonmetallic mines or trip wires unless it 
is directly over the wire. The SCR-625 modified (short 
arm) functions the same as the SCR-625, but is designed for 
operation from a prone position. Under ideal conditions, 
AN/PRS-1 detects both metallic and nonmetallic antitank 
mines, but gives many false indications due to its high sensi- 
tivity. The AN/PRS-1 and AN/PRS-3 must be used by 
well-trained personnel and must be operated more slowly 
than the SCR-625. Detector set AN/VRS-1, vehicular- 
mounted, provides a speedy means of locating metallic anti- 
tank and antipersonnel mines on roads, shoulders, and 
airfields. 

c. PRopinea. 

(1) General. Because present standard detectors are not entirely 
satisfactory under all conditions, they must be supplemental 
with visual inspection and probing in areas suspected of con- 
taining the following: 

(a) Trip wires or trip cords fastened to antipersonnel mines. 

(6) Small pressure-type nonmetallic antipersonnel mines such 
as the German Schii-mine. 

(c) Numerous shell fragments and pieces of scattered metal. 

(d) Volcanic, ferrous, and other formations which disturb the 
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Figure 77. Mine probe M1, — 

sensitivity of the mine detectors and give false indications 
on the detector. ‘ 
Nondetectable antitank mines (nonmetallic). 


(2) Locatrine Mines sy Propine. 


(a) 


(0) 


Mines can be located readily by probing with mine probe 
M1 (figs. 77 and 78), a bayonet, or improvised stiff wire 
probe. (See fig. 79.) Probing is generally the best way 
to locate nonmetallic antitank and antipersonnel mines. 
Most mines can be located by feeling and probing while the 
prober crawls forward on hands and knees. The hands 
and arms (sleeves rolled up) are used to locate trip wires 
and pressure type antipersonnel mines. 

In probing, the probe is pushed into the ground at an 
angle of less than 45° to prevent setting off small anti- 
personnel mines. In searching an area, one man should 
cover about 1 yard of front, probing every 6 inches and 
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feeling with his hands for trip wires, pressure fuzes, and 
mines laid on top of the ground before he moves forward. 
The mine probe M1 normally is used without the extension 
when probing from a kneeling position. The extension 
is used when checking only the suspicious spots in a large 
area such as pot holes in roads, road shoulders, or foot 
paths. Probing must be done with extreme caution when 
chemical-type fuzes are encountered. Rupturing a chemi- 
cal-type fuze may detonate a mine. 





Figure 78. Probing with lower half of mine probc M1. Note sleeves rolled up to 
feel trip wires. 


61. Mine Clearance 


Mine clearance is the location, removal and/or destruction of mines. 
The method of mine disposal is a command decision. Mines may be 
lifted from the ground by hand, pulled out with a wire or rope, or r de- 
stroyed in place by explosives or mechanical means. 

a. Hanp Removaut. Hand removal is employed when the mine must 
be removed silently or when destruction would result from detonation 
of the mine in place. The following sequence should be followed: 

(1) Probe to locate exact position of mine. 

(2) Carefully uncover top of mine to identify it; remove earth 
from around mine; feel for wires and activation fuzes. 

(3) When all fuzes on top and sides of mine are neutralized, dig 
a hole to one side of mine. Then dig under mine with fingers 
and feel for and neutralize any additional fuzes. A small 
mirror often helps in this operation. 
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Figure 79. Probing for mines with bayonets and stiff wire probes. 


(4) Carefully lift mine from hole and carry to a safe place for 
disposal, 

Note. Safe hand removal requires a thorough knowledge of enemy mines and 
fuzes. An example is the German Tellermine armed with the TMiZ 43 fuze and 
EZ 44 activation fuze. Mines fitted with these fuzes cannot be neutralized or 
lifted without detonating them. 
_ b. Rore Removat. Rope removal is safer and faster than hand re- 

moval and in many instances is the best way to dispose of a mine. 
However, activated mines, when pulled and exploded, leave craters 
and may cause damage to nearby dumps or equipment. Procedure for 
pulling mines by rope or wire is as follows: 
(1) Probe to locate position of each mine. 
(2) Uncover top of mine. 
(3) Attach 50-yard length of wire or rope to mine or mines with- 
out moving them. | 
(4) Move all personnel out of mine field or into areas of field 
which have been cleared. This prevents casualties should 
mines be connected in series or should sympathetic detona- 
tion occur. 
(5) Take a safe position and pull mine or mines from their holes 
(fig. 80). 
(6) Wait 30 seconds before moving up to mines. This prevents 
casualties from delay-action fuzes. 
(7) Check holes for additional mines, long pull wires, and acti- 
vation fuzes. 
(8) Carry mines to safe place for disposal. 


112 





cee ete a ve ee Oe ee 


a a 





by use of rope. 


ving mines 


eno 


R 


0. 


c§ 


igui 


F 








cord 


Figure 81, Charges on in-place mines connected by detonating 
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(9) Observe safety rules and regulations for storing mines in 
disposal dumps, being especially careful with any and all 
mines which cannot be neutralized, or which are subject to 
blast damage. 

c. Destruction or Mines 1n Puace. Mines may be destroyed in 
place by detonating a small charge on top of each mine. (See fig. 32.) 
When breaching mine fields, mines can be detonated by firing charges 
individually or by firing charges connected in a series by detonating 
cord (fig. 81). This is a quick, sure method and can be used when- 
ever silence is not essential and the resulting craters will not hinder our 
troops. (See FM 5-25 on use of explosives.) The procedure is as 
follows: 

(1) Locate mines. 

(2) Uncover mines and place a demolition charge (about one- 
half pound of explosive) on or beside mine. 

(3) Connect charges, if desired. 

(4) Detonate at desired time. 


62. Mechanical and Explosive Methods of Mine 
Clearance 


a. Many experimental mechanical devices have been developed to 
remove mines or destroy them in place. All have definite limitations 
and some are adaptable only to certain situations. 

(1) The T1E8 exploder (fig. 82) works on the roller principle. 
Use of this device is limited because its roller may be destroyed 





Figure 82. T1E3 exploder. 
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Figure 83, T3E1 exploder (scorpion). 


by the mines it detonates or the tremendous weight (73 tons) 
may restrict the area of operation. 

The T3E1 exploder (scorpion) (fig. 83) employes heavy chain 
flails which remove about 8 to 6 inches of earth and detonate 
the buried mines. Use of the T3E1 is limited to rolling ter- 
rain and unsurfaced roads; the chain flails must be replaced 
frequently or gaps in the clearance will result. While in 
operation, the scorpion requires a pilot vehicle as a guide. 
The mine evacuator (fig. 84) is a plow-like device which 
cleaves through a mine field, depositing the mines on each 
side of furrow (fig. 85). The forward action of this device 
causes a cushion of earth (about 1 foot thick) to build up 
between the plow and the mines. This protects the evacuator 
from destruction by activated mines. Operation of the evac- 
uator is limited in rocky terrain. 


6. The mechanical devices described above are slow moving and 
therefore present an excellent target for the weapons. defending a 
mine field. 

c. Explosive devices such as the M2, M2A1, and M3 demolition 
snakes have been developed to breach mine fields. They are used 
principally in well-planned, coordinated attack operations. Such 
devices require special equipment and training, but may save time and 
They are covered in detail in section VI of this chapter. 


115 


Se Ra os van. a Ya 
og 


ot edad lV va vay VV xy 








bs 
ae 
eee oS. 






+, 


So ae 





: ae 


Figure 85. Mine field being Re " mine evacuator. Note mines on side of 
furrow. 
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63. Marking and Warning Signs 


a. RoaD MARKING. 
(1) Standard signs reading Road Surface Cleared of Mines, Road 
Shoulders Swept 4 Feet, Mines Swept to Hedges, and the 
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like, are posted to indicate accurately the progress of mine 
clearance along roads and adjacent areas. A danger sign is 
posted in the center of the road at the end of each section. 
(See fig. 86.) In the use of signs, a distinction should be 
made between a road that has been cleared and one which has 
been swept. The term clear means that there are no mines 
present on the road. The term swept means that the road 
has been covered with an electrical mine detector and that all 
mines discovered by this means have been removed. The 
operation usually carried out is one of sweeping rather than 
clearing, and an area which has been swept is usually also 

clear unless the enemy has used mines which cannot be de- 
tected by electrical detectors. 
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Figure 86. Standard road signs showing progress of mine clearance. 


(2) When standard marking signs are not available, turn-offs, 
bypasses, and swept areas are marked by expedient means. 
Such improvised signs should be standardized within limits. 
They are replaced by standard marking signs as soon as 
possible, 
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Figure 86. Standard road signs showing progress of mine clearance—Continued. 
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Figure 86. Standard road signs showing progress of mine clearance—Continued. 


118 





KEY 


A fa t> LANE MARKERS 


AMBER GREEN 







CORNER PICKET 
MARKERS 





LIGHTS USED AT NIGHT 





Figure 87. Mine-field lane marking. 
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6. Lane MarkIna. 
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(1) Lanes cleared through mine fields are carefully marked so 


troops and vehicles may pass rapidly and safely. Lane 
markers are placed at 25-yard intervals on each side of the 
lane with the white pointed portion of the marker pointing 
toward the clear lane. The markers are supported & feet 
above the ground by fastening them securely to long pickets 
or improvised posts. The first set of markers in the entrance 
and the last set of markers at the exit of the field are double. 
Additional markers may be placed on the friendly and enemy 
side of the lane to guide traffic to and from the entrance and 
exit. A two-strand barbed-wire fence between pickets serves 
as an additional warning marker. The rear mine-field bound- 
aries are marked with a 100-yard barbed-wire fence to either 
side of the lane on which standard mine-field marker signs 
are placed. (See fig. 87.) 
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Figure 88. Improvised mine-field lane marking lamp. 
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Figure 88. Improvised mine-field lane marking lamp—Continued. 


(2) At night, colored lights are fastened to the lane marker signs. 

These may be the lights contained in mine-field marking set 

No. 2 or issue flashlights with colored lenses shaded by 

C-ration cans to restrict and direct the light beam (fig. 88). 

A green light is clipped to the white or safe side of the marker 

and an amber light to the red or danger side. On each of the 

double Jane markers at the entrance and exit of the lane, an 

additional green light is placed Below the amber and green 
lights. (See fig. 89.) 

c. Mrne-Fieitp Marxine. All enemy mine fields, including dummy 


mine fields, which have been overrun by our troops or incorporated in 
our defense positions, are marked. (See par. 21c.) All fields which 
require marking are guarded until marking is completed. Overrun 
enemy mine fields are inclosed with a wire fence as soon as practicable 
and marked by triangular red markers hung on the wire at approxi- 
mately 25-yard intervals, 
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Figure 89. Night view of mine-field lane marking. 


64. Clearing Antipersonnel Mines 


a. DETECTION. 
(1) Casualties caused by antipersonnel mines can be reduced by 


(2) 


prompt and early detection. It is essential to be suspicious 
of everything and to be observant for any unnatural objects or 
conditions, A thorough knowledge of enemy antipersonnel 
mines and their normal employment is required. ig 
Information regarding the sites and types of antipersonnel 


mines may often be obtained from prisoners and local inhab- 
itants. 


6. CLEARANCE. Clearing antipersonnel mines is dangerous. How- 
ever, casualties can be avoided if proper precautions are taken. 
Normally one person examines and neutralizes a mine while other 
personnel remain at a distance. When searching an area for anti- 
personnel mines, proceed as follows: 


(1) Divide the locality to be searched into zones and clear each 
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(2) 


( 


3) 


zone systematically before proceeding to the next. When 
a mine is found, determine how to neutralize it before dis- 
turbing it in any way. Do not attempt to neutralize it until 
its method of operation is understood. | 


Most fuzes used with antipersonnel mines are fitted with 


one or more safety devices, usually a pin, First locate the 
hole from which the pin has been withdrawn; then insert a 
nail or piece of wire into this hole. Normally this makes the 
mechanism safe. 

Examine the entire length of every trip wire carefully to make 
certain there is no device at the opposite end which might 
explode if the wire were cut. Also look for pressure or 
pressure-release fuzes. When everything is checked, cut 
the wires. 


(4) Delayed-action mines usually are difficult to locate because 
they have no external firing agency and can be well concealed. 
On discovery of mines of this type, locate and neutralize the 
fuze mechanism. 

ce. ANTIPERSONNEL MINE-CLEARING Devices. The M1 antipersonnel 
mine-clearing detonating cable and the antipersonnel mine-clearing 
snake M1 were designed to clear paths through antipersonnel mine 
fields for foot troops. Tanks can be used to clear lanes for foot troops 

through antipersonnel mine fields. 
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Figure 90. Float lines across a river to stop or detonate drifting contact mines. 
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d. Precautions. Because of risks involved, the safest practice is 
to dispose of only enough mines to clear lanes. This permits delay- 
ing area clearance until the situation is stabilized and clearing parties 
can work freely and carefully. 


65. Drifting Contact Mines 


a. GENERAL. During bridgehead operations, drifting contact mines 
are launched by the enemy froin positions upstream of the bridgehead. 
These mines are designed to hinder movement of boats, and destroy 
floating bridges and fixed bridge piers. 

6. Derensive Measures. The defensive measures taken against float- 
ing mines are as follows: 

(1) Engineers and riflemen patrol upstream of the bridge with 
boats, and neutralize or destroy all mines sighted. 

(2) Float lines are installed across the river upstream of the 
bridge to detain or actuate mines missed by the patrol boats 
(figs. 90 and 91). 

(3) Riflemen are stationed on the bridge to fire at drifting mines 
which get by the float lines (fig. 92). 

(4) Rifle and machine-gun positions are located on the bank 
upstream of the bridge to fire at suspected objects in the 
water. Antiaircraft weapons guarding the bridge also may 
be used for this mission. 








# 3 


i : 
Figure 91, Oil-barrel-type anchored float line used to protect bridying from drifting 
contact mines. 
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66. Booby-Trap Clearing 


The distinction between booby traps and antipersonnel mines is in 
employment, not always in the operation of the mechanism. Prac- 
tically any mine or charge, whether designed for antipersonnel or 
antitank use, can be rigged as a booby trap. 

a. Description. A booby trap consists of a main charge, a detonator, 
and a fuze. The fuze may be attached directly to the detonator or 
connected to it by means of time fuse, detonating cord, or electric wires, 


depending on the type of fuze. The trap can be neutralized by sep- 

arating any one of these components from the other. The fuzes most 
commonly used in booby-trap installations are— 

(1) Pull fuzes. Most enemy booby traps are set with pull fuzes 

which fire when the attached trip wire is pulled. This type 

fuze is set in a great variety of ways, usually by attaching a 

wire to objects likely to be moved such as doors, furniture, — 
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Figure 92. Riflemen defending a floating bridge by firing at drifting contact mines, 
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(2) 


Figure 93. Engineer cuts trip wire attached to a cognac bottle. 


and the like; to objects which are attractive and likely to be 
picked up (fig. 93) ; and across passageways (fig. 94). 

Pressure fuzes. Pressure fuzes are fired by weight applied 
to a pressure cap or prongs. They may be found installed 
under seats of abandoned vehicles and under walks, steps, 


floors (fig. 22), and tiles in houses that have been occupied 


by a retreating enemy. They often are installed to respond 
to sideward as well as downward pressure. 
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(3) Release fuzes. Release fuzes are fired when a weight is lifted 


(4) 


from them, such as the lifting of a telephone from its stand. 
(See fig. 95.) 
Combination fuzes. May be any combination of the above 
three types. 


6. Traps To Be Neutrauizep spy Encineers. When a booby trap 
having an unrecognizable type of fuze is located, the trap should be 
clearly marked and left for engineers to deal with. (See fig. 96.) 
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(1) 


Electrically operated traps. Booby traps of this type are 
rarely encountered. When located, they can be identified by 
the presence of electric lead wires, dry cells, or batteries. 
Some electrically operated booby traps make use of photo- 
electric cells which operate the trap when the light beam is 
broken (fig. 8) or when a wire lead is cut. When this type 
device is found or suspected, it should be clearly marked and 
engineers notified. 


4 


es 


(2) Radio or other electromagnetic-wave-induced detonation. 
This method of operation may be encountered anywhere 
within range of an enemy transmitter. It may be connected 


to a charge of any size, varying from a small house booby trap 
to an installation for complete demolition of a dock or pier. 
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Figure 94. Soldier neutralizes house booby trap by cutting trip wire across 
stairway. 
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Figure 95. Release fuze installed in telcphone. When receiver is lifted, charge 
detonates. 
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Figure 96. A booby-trapped car murked and left for engineers to clear. 


Since this type of device must be neutralized as soon as possi- 
ble, the area is roped off and marked, and engineers notified 
immediately. (See fig. 7.) 

(3) Time delay fuzes. 


(a) 


(6) 


These devices may consist of a heavy spring-wound clock- 
work which can be set for long delay periods. One such 
German device had a maximum delay of 80 days. It was 


operated by three large telescopic springs which had to be 


mechanically wound. Other delay fuzes may consist only 
of a small lead-break delay. This type is about the same 
size as a lead pencil. 


Clockwork devices are easy to recognize and neutralize, 
but the lead-break and chemical-delay type fuzes cannot be 
stopped once actuated. Therefore, they must be removed 
or destroyed in place. When they are to be destroyed in 
place, the area is evacuated except for the person dealing 
with the device. 


c. Locatinec House Boosy Traps. 


(1) Before opening a door, look at the other side of it to see if it 
is trapped. Usually this can be done by looking through a 
window. Beware of pressure-operated traps laid in the 
ground by the doors or windows. 

(2) Do not open a window until you have examined both sides. 

(3) If you must open doors or windows and are unable to look at 
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both sides, pull them open with a long rope, or cut a hole 
through which both sides may be seen. 

(4) Because you have found one trip wire attached to a door or 
other object do not assume there are no others. 

(5) Look carefully where you are walking; loose tiles, floor 
boards, or carpets may conceal traps with pressure fuzes. 

(6) Do not move furniture, pictures, or similar objects before 
examining them carefully for release fuzes or wires attached 
to pull fuzes. 

(7) Do not open any box, cupboard, lid, or drawer before ex- 
amining it carefully. 

(8) Donot sit on any chair, sofa, or bed until it has been examined. 

(9) Do not try to connect broken electric wires or try electric 
switches until the entire circuit has been checked. You may 
be connecting a battery to a charge. 

(10) Avoid doing the obvious or natural thing until you are sure 
it is not what the enemy wanted you to do. 

(11) When removing the main charge of a trap, make sure it, in 
turn, is not trapped. 

(12) Because traps are not found immediately, do not assume 
without further investigation that the entire area is not booby 
trapped. 

(18) View each booby trap with caution and respect. Neutral- 
ization and removal must always be considered a new problem 
in which nothing can be taken for granted. 


d. NEUTRALIZING. 

(1) Slack trip wires are safe to cut. If tight, you must find the 
fuze and put in the safety pin before you cut the wire. If 
you cannot reach the fuze, pull the wire from a safe distance 
and wait a few minutes before returning to trap. 

(2) Insert the safety pins in pull fuzes; then it is safe to unscrew 
or detach them. 

(3) In pressure fuzes, insert a safety pin thick enough to fit or 
nearly fit the hole. When this is done, the fuze can be un- 
screwed or detached safely. 

(4) Time delay fuzes are safe to handle except at the time set for 
the explosion. In the case of lead break and chemical delay 
fuzes, this cannot be determined; therefore, the utmost speed 
must be used. 


Section ll. MINE-FIELD BREACHING OPERATIONS 


67. Phases in Passage of Mine Fields 


a. Methods employed to pass enemy mine fields are influenced by 
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conditions under which the mine field is encountered. Such condi- 
tions include the following: 


(1) Mine fields defended with both small-arms and antitank-gun 
fire. 

(2) Mine fields anchored to natural obstacles which event the 
fields from being outflanked or bypassed. 

(3) Number of antipersonnel mines and activated antitank mines. 

(4) Siting and camouflage of the mine field and information 
gained about it prior to the actual attack. 


6. Passage of an enemy mine field is made in the following four 
phases : 3 


(1) Reconnaissance. 

(2) Plan and preparation. 

(3) Breaching and attack. 

(4) Passage of forces through mine » fields. 


Note. Reconnaissance and breaching may be combined into one operation. 


68. Reconnaissance 


Reconnaissance starts immediately when contact with the field is made 
and may last from a few minutes for a column stopped by an anti- 
tank-mine road block to months in a static defense situation. 


a. OxsgectivEs. Reconnaissance objectives are as follows: 

(1) Locating the friendly edge of mine field. 

(2) Obtaining deepest possible penetration of enemy mine field 
to obtain location depth, pattern, types of successive mine 
belts, and types of mines. 

(3) Obtaining details of obstacles, fences, and antitank ditches. 

(4) Checking natural obstacles or unfavorable terrain for best 
routes for track or wheeled vehicles, if existing roads cannot 
be used. 

6b. INForMation. Sources of information are the following: 


(1) Patrols, principally infantry and engineer. 

(2) Aerial photographs. 

(3) Prisoners of war. 

(4) Captured enemy maps and mine-field records. 

(5) Local inhabitants and friendly troops who have passed 
through the enemy lines. 


c. RECONNAISSANCE PATROLS. 


(1) General. Patrols operate on a carefully prepared plan and 
according to patrolling policy established by division or 
higher headquarters. This plan is carried out on the widest 
possible front to avoid disclosing future operations to the 
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enemy. Special engineer reconnaissance patrols, usually 
working at night, are sent out in conjunction with infantry 
patrols to discover the pattern and extent of the enemy mine- 
field. Information brought back by these patrols gives a gen- 
eral picture of mine-field barriers and the disposition of 
enemy troops which will aid in making plans for the breach 
and assault. 
(2) Organization and operation. 

(a) A suggested organization for a mine-field reconnaissance 
patrol is one officer or noncommissioned officer and six en- 
listed men, three of whom are armed with carbines or sub- 
machine guns. The remainder of the party is armed only 
with hand grenades. All personnel are equipped as lightly 
as possible. The party is organized to reconnoiter a 3- to 
6-foot path through the mine field, starting at a prede- 
termined point and ending when the enemy side of the 
mine field is reached or enemy action stops further 
penetration. 

(6) The patrol examines all mines and booby traps in the foot- 
path and brings back at least one mine of any new type 
encountered, when knowledge of the characteristics of the 
mine permit safe removal. The record of the patrol is a 
center-line tape with knots indicating the location and types 
of the various mines found. (See fig. 97.) 

(c) Each knot represents a certain type of mine or fuze— 

Trip wire—1 knot 

Antipersonnel mine—2 knots 

Antitank mine—3 knots 

New type mine—4 knots 

Ordinary shipping tags may be used instead of knots to 
indicate mines located. The information is written on the 
tag and the tag fastened on the center-line tape. An im- 
provised code may be used to mark the tag. This saves 
time and makes marking less difficult at night. (See table 


VIIL.) 
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Table VIII. Equipment and Duties of Mine-Field Reconnaissance Patrol 


{ 
Personnel Equipment : 


a fi 


Duties 





Officer or NCO___, Map, compass, nails, | Leads party to starting point, indi- 


tracing tape, hand cates direction to be _ followed 
grenades, flash- through mine field, and checks to 
light, pliers. see proper direction is maintained. 


Follows closely behind Nos. 1 and 2 
as they move through field. 
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Table VIII. Equipment and Duties of Mine-Field Reconnaissance Patrol—Con. 


Personnel 


Officer or NCO__. 


No. 1 man (detec- 
tor). 


No. 2 man (inark- 
er). 


Nos. 3 and 4 (local 
security) 


No. 5 (relief) ____- 


No. 6 (reserve) ___ 
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Equipment 


Map, compass, nails, 


tracing tape, hand 
grenades, flash- 
light, pliers. Wire 
or safety pins for 
mines. 


Short-arm electrical 


mine detector or 
probes. 


Reel of white tape, 


mine markers (lu- 
minous buttons 
mav be used). 


Carbines or subma- 


chine guns, hand 
grenades. 


Spare electrical mine 


detector, tape, 
markers, nails, 6d. 


Hand grenades, sub- 


machine gun. 


Duties 


Investigates each mine or trip wire 
discovered, and records type. Each 
mine investigated is replaced care- 
fully and recamouflaged. New type 
of mines are not investigated and 
removed until party is returning 
from completed reconnaissance. 

Upon returning, picks up tape laid by 
No. 2, and all odd pieces of the tape 
left in path. 

Brings up rear of returning party in 
order to investigate new type of 
mines which have been found. 
Other personnel return along tape 
in same order and spacing as before, 
and withdraw to a distance while 
new type of mine is investigated. 

Operates mine detector, locating mines 
and trip wires on a 3- to 5-foot path. 
Probes for mines, if detectors are 
not available or nonmetallic mines 
are being used. 

If trip wire is found, immediately calls 
officer or noncommissioned officer 
in charge and warns No. 2, who 
withdraws 25 yards. Officer or 
noncommissioned officer in charge 
follows trip wire to each of its ends, 
disarming fuzes to which it is at- 
tached, cuts trip wire, and lays ends 
on ground clear of patro! path on 
either side. 

Uses particular caution to locate 
booby traps, if wire fence is en- 
countered. 

Follows No. 1 closely and _ places 
markers on all mines No. 1 finds. 
Carries tape and unreels it as he 

moves forward. 

Follow 25 yards in rear of Nos. 1 and 
2, ready to open fire on enemy 
patrols, but do not fire unless abso- 
lutely necessary. 

Carries spare detector, tape and mine 
marker. | 

Relieves No. 1 at 20-minute intervals. 

Remains at point where party entered 
mine field, as reserve. 

Acts as cut-off security. 
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d, INTERPRETATION OF RECONNAISSANCE Parrot Reports. ‘The 
knotted tapes or marked tags brought in by reconnaissance patrols give 
valuable information concerning the enemy mine field. When laid 
out on the ground in a rear area, they provide useful data on mine 
locations, trip wires, and mine types. When several of these records 
are incorporated on a sketch of the mine-field area, they may give an 
indication of the mine-field pattern. The greater the number of 
reconnaissance tapes completed, the more accurately the mine field 
can be plotted and the more effectively breaching plans can be 
organized. 


69. Planning and Preparation Phase 


Even the smallest mine-field breaching operation requires the co- 
ordination of artillery, infantry, and engineers. The large-scale pas- 
sage of a heavily mined defensive line is a complex and highly or- 
ganized operation. 

a. PLanNiNG Factors. The method selected for breaching a mine 
field depends on various factors, such as— 

(1) Information contained in reconnaissance reports. ‘This 
should include the nature of terrain and obstacles, types of 
mines in the field (metallic or nonmetallic) and their sus- 
ceptibility to blast, the over-all depth and number of belts 
in the mine field, and the type and density of antiperson- 
nel mines. 

(2) Climatic conditions including moonlight, fog, and suitability 
for use of smoke. 

(3) Possibilities of deception or surprise. 

(4) Availability of mechanical and explosive means of clear- 
ing mines. | 

(5) Character and probability of expected enemy resistance. 

(6) Time available for rehearsal and other essential prepara- 
tions for the attack, such as assembling supplies. 

(7) Possibility of enemy changing mines and mine-field lay-out 
between time of reconnaissance and breaching. 

6. DECISIONS. 

(1) The division commander defines the responsibilities of the 
following commanders: 

(a) Commander of the mine-field breaching task force; may 
be regimental combat team commander. 

(6) Commander of the bridgehead covering force; usually an 
infantry regimental or battalion commander. 

(c) Commander of engineer breaching parties; generally the 
division engineer. 

(2) Command decisions include the following: 

(a) Number of lanes to be breached for an infantry or armored 
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division front. This varies with terrain conditions and 
existing roads—factors which govern armored movement. 
Where possible, each infantry regiment in linear defense 
should have separate roads for supply and movement. 
Each combat command of an armored division should have 
two lanes; these normally are restricted to existing roads. 
(6) Responsibility for traffic organization and control. 

(c) Responsibility for all signal communications. 
ce. Finau Puan. Once the attack is launched, weak spots will be 
discovered in the enemy position through which breaches can be 
made by the prompt action of comparatively few men. Hence, it is 
essential that all mine-field breaching operations be flexible. Men 
and equipment must be available at the critical time and place to 
conduct the operation. The final plan for the breaching operation 

should include the following details and preparations: 

(1) Accurate, detailed reconnaissance. — 

(2) A detailed plan for assaulting and reducing the enemy posi- 
tion and for establishing the infantry bridgehead. 

(3) Rehearsal of assault under realistic conditions on similar 
ground in rear area to achieve necessary coordination and 
timing. 

(4) Provision for adequate reserves to deal with unexpected 
mine fields. 

(5) Provision for bringing forward supporting infantry weap- 
ons, especially antitank guns, in time to be in position to 
repulse a counterattack. 

(6) Decision of priority of traffic through lanes and careful or- 
ganization of traffic control on each side of the mine field. 

(7) Markings of lanes and routes of approach and exit, 

(8) Provision for duplicate means of communication, 


70. Breaching and Attack Phase 


a. BRIDGEHEAD Foorrarus. Breaching a defended nine field re- 
sembles a deliberate river crossing and requires the establishment of 
a bridgehead by an infantry force to cover engineers clearing vehicle 
lanes through the mine field. Since the enemy watches his mine fields 
closely, it is seldom possible to clear Janes silently and unobserved: 
therefore, full use is made of darkness, smoke, and artillery 
concentrations. | 

(1) Mine clearing parties should make every effort to keep their 
presence from becoming known to the enemy. When ob- 
served, they not only bring fire on themselves, but provide 
the enemy with knowledge of the approach lanes slated for 
use in a future attack. Thus, the enemy has ample time to 
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(2) 


(3) 


(4) 


prepare his defenses, and the result may be complete dis- 
organization of the attacking force. 

If the reconnaissance shows that the mine field contains a 
large number of antipersonnel mines and trip wires, the 
breaching party must start by clearing narrow footpaths to 
permit rapid passage of the bridgehead troops with a mini- 
mum of casualties. The path-clearing parties normally com- 
mence operations under cover of darkness in time to permit 
the assault parties to pass earougP and establish the bridge- 
head by daylight. 

The number of footpaths established depends on the size of 
the bridgehead force, the depth of the mine field, and the 
density of anti pensonniél mines in the mine-field belts. One 
footpath per assault company is a minimum. 


Specially trained infantry and/or engineers are employed in 
clearing paths through mine fields for infantry troops. If 
reconnaissance indicates the presence of barbed-wire ob- 
stacles, the clearing parties may use bangalore torpedoes or 
wire cutters to breach them. The parties may use explosives 
or mechanical devices to clear antipersonnel mines from the 
footpaths, or they may use the short-arm mine detector 
(SCR-625 modified) or probes to locate the mines and remove 
them by hand or rope. If mine detectors or probes are used, 
each party is organized the same as the mine-field recon- 
neissance control. (See par. 68.) However, the operational 
procedure is modified as follows: 


(a) White tape is laid and securely fastened to the ground on 


both sides of the 4-foot path. It is not knotted. Tapes 
remain in place as 4 guide to troops passing through the 
lane. 


(6) All antitank and antipersonnel mines are removed from 


the path, or the path is established around the mines. 


(5) The best formation for infantry passing through uncleared 


antipersonnel mine areas is single file. Enough distance 
must be maintained between personnel to reduce casualties 
from mines detonated. 


6. VEHICLE LANES. 
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(1) 


When a unit is attacking across open terrain, lanes should 
not be closer together than 250 to 300 yards; otherwise two 
or more lanes may be blocked by the same artillery concentra- 
tion. Where two lanes are to be used by the same unit, such 
as a tank battalion, they should not be so far apart that the 
commander loses control. The maximum distance in this 
case 1s 600 to 800 yards. 


(2) 


(3) 


The original width of lanes cleared for vehicles is 8 yards. 
Supporting weapons are passed through as quickly as 
possible, and the lane is widened to 16 yards to perme two- 
way traffic. | 

Prior to an attack through a mine field having existing roads, 
the roads to be used are determined by reconnaissance. The 
factors regarding vehicle lanes mentioned above must be borne 
in mind when making this selection. The entire traveled 
area of each road is cleared in the first operation; the 
shoulders and areas beyond them are cleared later by support- 
ing elements. 


c. Mrtnops oF BreacHine. Any one of several methods or combina- 
tion of methods can be used to clear a vehicle lane through a mine field. 
The selection depends on the factors covered in paragraph 69a. 


(1) 


(2) 


(3) 


(4) 


Electrical-detector method. This method is described in 
paragraph 600 and covered in detail in paragraph 73. Using 
electrical detectors, a mine-field breaching detachment of an 
engineer platoon, including 1 officer, 5 noncommissioned 
officers, and 38 men, locates and clears mines and marks a 
16-yard lane through a mine field. This method and organi- 
zation may be altered to fit local situations and road-clearing 
conditions. 


Probing method. Probing may be used to clear an initial 
8-yard lane which is later widened to the standard 16 yards. 
A method is described in paragraph 75 and is designed as a 
platoon task. (See also par. 60c.) 


Explosive method. Use of the snake, M2, M2A1, or M3, for 
breaching a mine field is covered in detail in a later para- 
graph. The snake is an explosive method used to make lanes 
without exposure of personnel when simpler and more eco- 
nomical means such as the detector and probing methods are 
not practicable. 


Mechanical methods. Mechanical means of breaching mine 
fields, such as the scorpion and roller devices, are slow and 
unreliable because of gaps in clearance and frequent break- 
downs of the equipment. 


d. Marine Lanes. It is extremely important that lanes be marked 
clearly for day and night use. Marker standards must be strongly 
and securely fixed so they will not fall down under heavy traffic, leav- 
ing uncleared areas dangerously exposed. It is also important that 
routes of approach and exit be thoroughly marked so drivers will have 
no difficulty moving from approach routes, through the mine field, to 
the road net on the far side. The standard method of mark- 
ing cleared lanes through mine fields is described and illustrated in 
section I of this chapter (see also ch. 2). 
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e. CuEeckine THE Lanr. When the lane is cleared of mines and 
marked, and before it is opened to traffic, a specially prepared pilot 
vehicle may test for any mines which may not have been discovered. 
The pilot vehicle may be a 214-ton, or larger truck. It must be heavily 
sandbagged to protect the driver. The vehicle must be considered as 
expendable, but when it is properly prepared, the driver will not be 
harmed. A squad from the unit which cleared the lane remains at 
the site to maintain markers and improve the lane. 


71. Passage of Forces Through Mine Fields 


a. Trarric Controt. Traffic control through mine fields is carefully 
organized to insure the support, maintenance, and exploitation of an 
attack. From rear assembly areas, vehicles move into the mine-field 
lanes along marked traffic routes designated for particular units. 
Guides meet units at vehicle forward-assembly areas and lead them to 
their battle positions. 

(1) Route markers. Each traffic route and the mine-field lane 
through which it passes is designated by a letter or symbol on 
a marker known to all units assigned that route. Route 
markers are placed on posts at least 5 feet high; the posts 
are fixed firmly into the ground at regular intervals on the 
edges of the lanes and routes. Markers are clearly illumi- 
nated at night and must be easily distinguished from the 
mine-field lane marking lights. When available, special illu- 
minated signs should be used as markers. 

(2) Switch routes. Switch routes between adjacent traffic routes 
are established and marked so traffic can be quickly diverted 
from one route to the next, should a mine-field lane become 
blocked. Guides are posted at each switch route to direct 
trafic. 

(3) Vraffic control points. 

(a) Traffic control points are established in front of the vehicle 
rear-assembly areas, at the entrance to each mine-field 
vehicle lane, and at suitable intermediate points if the-ap- 
proach routes are long enough to make them necessary. 

(6) A division traffic control system through mine fields is 
shown in figure 98. Three rear assembly areas for vehicles 
are indicated. Note the herringbone vehicle parking sys- 
tem employed to insure the smooth departure of units. The 
main infantry bridgehead force is shown. Local infantry 
protection is established at the enemy end of each mine- 
field lane to prevent the enemy’s infiltration through the 
bridgehead. 

6. Division Conrrot. Assuming an infantry division is to perform 
the operation, various agencies of the division are used as follows: 
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Figure 98. Traffic-control system through mine fields, division area. 


(1) Trafic priority. Traffic priorities through the mine field 
are established in accordance with the attack plan and are 
formulated by the headquarters of the attacking force. 
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Figure 99. Suggested radio nets. 


Although the priority is announced before the operation, the 
plan must be flexible so it may be adjusted to meet the tacti- 
cal situation, Antitank guns and supporting tanks and 
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weapons normally have first priority. Arrangements also are 
made for rearward movement of casualties and supply 
vehicles. 

(2) Engineer duties. 

(a) Engineers clear, mark, and rnaintain vehicle lanes and 
switch routes. They ate and wire off the front and rear 
boundaries of mine fields to prevent vehicles and person- 
nel from straying into mined areas at night, and they 
remove damaged vehicles from mine-field lanes. Damaged 
vehicles must be removed quickly. Recovery vehicles 
should be available for this purpose. 

(6) An engineer lane-report center is established near the en- 
trance to each mine-field lane on the friendly side. Sub- 
centers may be required at each mine belt when belts are 
widely separated ; they report by telephone or messenger to 
lane-report centers. Lane-report centers submit regular 
reports on mine-clearing progress by radio and telephone 
as required in the attack plan. 

(3) Military police duties. Military police mark vehicles rear- 
assembly areas and regulate traffic. They establish traffic 
control points near engineer lane-report centers, at entrances 
to friendly mine-field lanes, and at suitable intermediate 
points if approach routes are long enough to require them. 

(4) Signal Corps duties. Signal personnel provide and maintain 
necessary communications. 

¢, SIGNAL COMMUNICATIONS. 

(1) The success of traffic control through mine fields depends 
largely on well-organized, efficient signal communications. 
When great distances are involved, radio provides the pri- 
mary system of communication, but is supplemented by tele- 
phone and messenger. Every effort is made to duplicate 
means of transmitting messages. Command posts and control 
points are dug in for protection. 

(2) Suggested radio nets for a division operation are shown in 
figure 99. Traffic control points are coordinated through 
the provost marshal so the passage of the various units 
through mine-field lanes is reported by the traffic control 
points to all concerned. | 


Section Ill. MINE-FIELD BREACHING METHODS AND 
DRILLS 


72. General 


Mine-field breaching methods and drills include the electrical-detec- 
tor method and the probing method for locating mines. The drill 
used for any particular breach will vary, depending on local con- 
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ditions and the enemy situation. Where mine detectors are not avail- 
able or it is known that there are nonmetallic mines or a large number 
of antipersonnel mines in the field, the probing drill is used. If neces- 
sary, a combination of both drills may be used. The suggested drills 
in this section have been employed successfully. Deviations are per- 
missible if they are uniformly employed in a unit or if they will accom- 
plish the task quicker and more efficiently. All methods and drills 
are designed to locate and/or dispose of mines and mark a cleared 
lane 16 yards wide through the mine field. 


73. Electrical-Detector Method of Mine-Field Breaching 


For use of electrical mine detectors, see chapter 6. 

a. Ossective. The objective is to make an initial 8-yard lane 
through the mine field and to widen it to 16 yards as rapidly as pos- 
sible. In road clearance, the entire traveled way is cleared. 

6, DetacHMenT. Using electrical detectors, a mine-field breaching 
detachment of a platoon, including 1 officer, 5 noncommissioned officers, 
and 38 men, is necessary to breach a 16-yard wide lane through a mine 
field deeper than 250 yards. The size of the breaching party may be 
varied to meet various tactical situations, © 

(1) The organization of the platoon is given in table LX. 


Table [X. Mine-Field Breaching Platoon 


Officer NCO’s Men 











AGVANCG DAILY. 25252 hes ne ceted se cetemar ees ct ew oslecuwece 1 2 
NOs 1 party taping soos eee eee Soe se Sa os 1 9 
No. 2 party—detecting and clearing--____-_--_---.]..------ 1 9 
No. 3 party—detecting and clearing-----.-------.].------- 1 9 
No. 4 party—reserve and supply-..--------------|]-.------ 1 9 
Oficer if Charge. <2ccce ese cee ete eceewescscceed Me Head tates asa ee corsets ante 














(2) Party personnel are interchangeable. Each numbered party 
is trained for detecting and taping and is capable of perform- 
ing either task. 

ce. Parry DUTIES. 

(1) The advance party lays the reference-line tape along the edge 
of the mine field where the breach will be started, the center- | 
line tape and the terminal tape at the end of the breach, and 
installs any cross tapes that may be needed. (See fig. 100.) 

(2) No. 1 taping party lays the boundary tapes 8 yards on either 
side of the center-line tape, clears and tapes out mine dumps, 


1A2 


ADVANCE PARTY DUTIES 





OR SHORT-ARM DETECTOR OR PROBE 


INCLUDING 1 DETECTOR 


LAYS REFERENCE-LINE TAPE AT PLACE DESIGNATED BY PLATOON COMMANDER 


- 


— 
— 


\ 


DETECTOR 


LAYS TAPE AND 
HAS COMPASS 





LAYS CENTER-LINE TAPE ON AZIMUTH GIVEN BY PLATOON COMMANDER 





LAYS TERMINAL TAPE AT END OF MINE FIELD 





CROSS TAPE 


OXIMATELY TWO- 
NONE REQUIRED 


THIRDS DEPTH OF FIELD, IF FIELD IS GREATER THAN 250 YARDS. 


LAYS CROSS TAPE TO DIVIDE WORK AMONG PARTIES AT APPR 
IF FIELD 1§ LESS THAN 250 YARDS. 


Figure 100. Advance party duties. 
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TAPING PARTY DUTIES 


8-YD TAPE 





-YD TAPE 


- & 





@ party LAYS OUT BOUNDARY TAPE 8 YARDS ON EACH SIDE OF CENTER-LINE TAPE 


OR (ALTERNATIVE) | 


SEPARATE GUIDES SPEED UP WORK 


8-YD TAPES 


MINE DETECTOR OR PROBE 
(Regular or short arm) 





“\ 
\\ \ \ 


LAYS TAPE AND 
MARKS MINE 


oe 


Lor 





‘AN 


MINE DUMP 


MINE DUMP 





@ crears AND TAPES OUT MINE DUMPS IF NEEDED 





Figure 101. Taping party duties. 


© secomes A DETECTOR PARTY 
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ere 


DETECTING AND CLEARING PARTIES’ DUTIES 








NOTE: PARTY NO. 2 STARTS 
"IN FIELD WHEN TAPING 
(| PARTY HAS MOVED OUT 

“, ABOUT 15 TO 25 YDS 


1 CLEARING PARTIES FOR LANE SHORTER THAN 250 YARDS 





_@ CLEARING PARTIES FOR LANE LONGER THAN 250 YARDS 





Figure 102. Duties of detecting and clearing parties. 


145 


and becomes a detector party or reserve on completing above 
duties. (See fig. 101.) 

(3) No. 2 and No. 3 detecting and clearing parties each clear an 
8-yard lane. (See fig. 102.) 

(4) No.4 reserve and supply party assembles supplies, marks the 
lane, searches for scattered mines on the approaches, and acts 
as a reserve for casualty replacement. 


74. Procedure for Breaching Mine Field by Detector 
Method 


a. GENERAL. The procedure for breaching a mine field by detector 
method is shown in table X and figure 103. 


Table X. Mine-Field Breaching by Detector Method 


Personnel Equipment Duties 
Officer in charge__| Compass-_-._______-_- Supervises work of entire breaching 
detachment. 
Advance party: 1 detector, compass, | Lavs reference-line and terminal tapes, 
1 NCO. mine markers, center-line tapes, and cross tapes. 
2 men. tracing tape on (See fig. 100.) 
reels, nails, pliers, | Man No. 1 with detector (short-arm 
wire, safety pins. preferred) sweeps 4-foot path 


through field on correct azimuth 
for center-line tape and safe path 
for personnel; must check for trip 
wires and pressure type antiperson- 
nel mines. 

Man No. 2 lays center-line tracing 
tape, marks mines located by No. 1 
man, follows out trip wires or trip 
cords to antipersonnel mines and 
neutralizes them. Taut trip wires 
are checked at both ends and mines 
neutralized before cutting wires or 
cords. He also relieves detector 
operator at 20- to 30-minute in- 
tervals. 

NCO follows No. 2 man, controls 
party, maintains direction, and 
gives assistance. When above du- 
ties are completed, party may be 
directed by officer in charge to act 
as a forward local security party or 
maintain contact with the protect- 
ing infantry bridgehead. 

No. 1 party-tap- | 3 detectors, mine | Men Nos. 1 and 8 (fig. 101) with de- 


ing: markers, tracing tectors (short-arm preferred) sweep 
1 NCO. tape on reels, narrow paths 8 yards on either side 
Q9men. nails, pliers, wire of and parallel to the center line 
for safety pins. and check for trip wires and pres- 


sure-type antipersonnel mines. 
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Table X. Mine-Field Breaching by Detector Method—Continued 


Personnel 


Equipment 


No. 2 party-de- | 3 electrical detectors, 


tecting and 
clearing: 
-1NCO. 


9 men. 


mine markers, 
wire, side-cutting 
pliers, safety pins. 


Duties 


Man No. 7 walks along centerline 
tape, holding one end of two 8-yard 
lengths of tracing tape. Opposite 
ends are tied to men Nos. 1 and 3 
to maintain proper distance from 
center line. To make men Nos. 1 
and 3 independent of each other, 
man No. 8 also may be used along 
center line (see fig. 101). 

Men Nos. 2 and 4, assistant detector 
operators follow Nos. 1 and 3 and 
lay tracing tape in cleared path to 
indicate side boundaries, mark 
mines located by detectors, follow 
out trip wires or trip cords to 
locate and neutralize antipersonnel 
mines. Taut trip wires are checked 
at both ends and mines neutralized 
before cutting trip wires. They 
relieve detector operators at 20- to 
30-minute intervals. (See par. 
746 (1).) 

Man No. 8 when not used as a guide 
(see above) is reserve and remains 
at reference line. 

Man No. 9 is runner, who works for 

NCO in charge. 

Men Nos. 6 and 6 are reserve detector 
team and remain at reference line 
for any task assigned by officer. 


Mine Detection 


Party clears and marks on 8&-foot 
square area for placing mines re- 
moved from lane if necessary. 
Party then returns along boundary 
tapes to assembly area and becomes 
a detecting and clearing party, 
widening the 8-yard lane cleared by 
No. 2 party to 16 yards, if field has 
been divided by a cross tape. 

As soon as taping party has advanced 
about 15 yards into field, No. 2 
party starts detecting forward from 
reference line in right-hand lane. 
(See figs. 102 and 103.) 

Men Nos. 1, 8, and 5 operate electrical 
detectors making 8-foot sweep and 
working in echelon at 15-yard in- 
tervals. (See fig. 103.) 
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Table X. Mine-Field Breaching by Detector Method—Continued 


Personnel 


Equipment 


No. 3 party-de- | 3electrical detectors, 


tecting and 


clearing: 


No. 4 party-re- 
serve and sup- 


1 NCO. 


9 men. 


ply: 
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1 NCO. 
9 men. 


mine markers, 
wire, side-cutting 
pliers, safety pins. 


Duties 


Men Nos. 2, 4, and 6 are assistant de- 


tector operators and mark mines 
found, investigate and neutralize 
all trip-wire antipersonnel mines, 
and check both ends of all trip wires 
before cutting. They relieve de- 
tector operators at 20- to 30-minute 
intervals. 


Mine Detection 


Men Nos. 7 and 8 remove mines, either 


by hand lifting or by pulling with 
a 50-yard wire or rope. Lifted 
mines are placed in mine dumps 
outside lane boundary tapes. (See 
par. 74b (2) and (4).). 


Man No. 9 is a runner who accom- 


panies NCO in charge. NCO com- 
mands party. 


Members of No. 3 detecting party, when 


ordered by officer in charge, walk 
up center-line tape and start de- 
tecting forward from cross-line tape 
in right-hand lane, using same pro- 
cedure as No. 2 party. On com- 
pletion, party returns down center- 
line tape to cross tape and starts 
widening lane just finished to 16 
yards. (See figs. 102 and 108.) 
or 


When mine field is less than 250 yards 


deep, no cross tapes are laid and 
only two clearing parties are re- 
quired to clear a 16-yard-wide lane. 
In this case, party No. 3 widens 8- 
yard lane cleared by No. 2 party 
to 16 yards, as conditions permit. 
(See fig. 102.) 


Replaces casualties in both men and 


equipment. Unloads and distrib- 
utes lane-marking supplies. Erects 
lane markers, warning fences, and 
lights. Checks for mines in con- 
verging approaches to lane. Main- 
tains communication. 


DETECTING AND CLEARING PARTY OPERATIONS 











PREVENTS ELECTRICAL INTERFERENCE 
BETWEEN DETECTORS AND HELPS 
TO REDUCE CASUALTIES 


FROM MINES AND J 
MINE-FIELD z 
SUPPORTING == o ~-ZB 


WEAPONS 





2 THREE PARTIES WORKING, Birr, 
CLEARING A 16 YD WIDE LANE ~~ 
GREATER THAN 250 YD DEEP 












A 
7 Ly Y qn ) y , 
% /j, ASSISTANT DETECTOR 
; WU ‘ % | au “yf 
LEW fo YO LG 1, 
Vj 


MDs Vs IN THIS METHOD IT IS VERY 

GY , My IMPORTANT THAT MINE DIS- 

Y//, /’/, POSAL (HAND REMOVAL, ROPE 

M14,’ REMOVAL, OR BLOWING IN 

° “LIFTERS :7 PLACE BY EXPLOSIVES) BE 

Wii pps © CLOSELY COORDINATED. IT 

K Ml ji/, WX BE PREFERABLE TO HAVE 

Uf ////;/, ALL THE LIFTERS IN A SEPA- 

Vii U7 RATE PARTY CONTROLLED BY 
“fe AN NCO 


Figure 103. Detecting and clearing party operations, 
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b. anne 


(1) In each party, men Nos. 1, 3, and 5 are setae operators 
who notify assistant leteciae operators when a mine indica- 
tion is given by the detector. Men Nos. 2, 4, and 6 are assist- 
ant detector operators who investigate the spot for trip wires. 
If wires are located, the assistant detector operator care- 
fully follows each wire and neutralizes any mines found 
before cutting the trip wire. In following out trip wires, the 
assistant must watch for additional antipersonnel mines 
under, near, or fastened to the trip wire. 

(2) Men Nos. 7 and 8 are mine lifters and dispose of mines 
located in their lane. They check the area around each mine 
marker to locate the exact position of the indicated mine. 
They also check for other mines laid close by the marker 
that the detector operator may have missed. The method of 
removal selected by the officer in charge depends on such 
factors as need for silence, equipment on hand, the state 
of training of the men, and, most important of all, the types 
of mines encountered. 

(3) When other than hand removal is used and when more than 
one party is working in the field, mine-removal operations 
must be coordinated to prevent casualties and to speed up 
the operation. Mines removed from the field may be placed 
in dumps outside the lane. Later, when the lane is complete 
and friendly troops have advanced, they may be removed 
from the mine-field area and destroyed by demolition. 

(4) If hand removal is not used, the mines may be removed by 
the rope-pulling method or they may be destroyed in place. 
Thus, it may be desirable for the lifters to work as a separate 
party supervised by a noncommissioned officer. 


75. Probing Method of Mine-Field Breaching 


a. OpsEcTIvE. The probing method of mine-field breaching is de- 
signed to clear an initial 8-yard lane, which later is widened to 16 
yards. Parties should be spaced at 10- to 15-yard intervals to reduce 
casualties from fragmentation mines and defending weapons support- 
ing the field. 

6. DetacHMENT. The basic probing party consists of 11 men, in- 
cluding 1 NCO, 8 probers who also mark mines found, and 2 lifters. 
Breaching a 16-yard lane through a mine field over 100 yards deep 
isa platoon task. (Seetable XI.) The officer in charge of the breach- 
ing controls all operation of the various parties. 
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Table XI. Division of Platoon for Breaching by Probing Method 


Noncom- 
Officer missicned Men 
officers 


AGVENCE Darby = n2oe5 nn cee e sete csc teu scu ssl eee 1 2 
No. 1 probing party 1 10 
No. 2 probing party 1 10 
No. 3 probing party 1 10 
BUDDY PAN Vco22s cece <sleueoeee Soest Se see ece 1 6 
Officer in Charg6 osc oecce cee euetosseiceeesiecas| j§ Ubtsegaseseceisotesuss 

Ll OtGles oo. {eee te sea ecto ae 5 38 








76. Procedure for Breaching Mine Field by Probing 
Method 


The procedure for breaching a mine field by the probing method is 
shown in table XII and figure 104. 


Table XII. Mine-Field Breaching by Probing Method 





Personnel Equipment Duties 
Officer in charge__| Compass. -__._._---- Supervises work of entire breaching 
detachment. 

Advance party: Electrical detector | Determines starting and finishing 
1 NCO. (short-arm) or points for probing parties clearing 

2 men. probes, 500 yards initial 8-yard lane. (See fig. 100.) 
white tape in rolls, | By magnetic azimuth, establishes and 

6d nails, mine lays out reference line, center tape, 

markers, compass. and terminal tape. Locates and 


lays cross tapes when needed. 

Neutralizes all trip-wire antiperson- 
nel mines and marks all pressure- 
type mines along a 4-foot path on 
center line. 

When above duties are completed, 
party may be directed by officer in 
charge to act as a forward local 
security party or maintain contact 
with the protecting infantry bridge- 


head. 
No. 1. probing | Mine markers, nails | Probers (8 men) (fig. 104) shoulder to 
party: or wire, compass, shoulder, each man assigned 1 yard 
1 NCO (in wire cutter, trac- of front, with left-flank man on 
charge). ing tape. right of center tape search by prob- 
10 men. ing at 45° angle or Jess with the 


ground, and mark all mines found. 

The right-flank man carries a reel 

of tracing tape which he unreels to 

mark the right boundary of the 
| lane. 
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Table XII. Mine-Field Breaching by Probing Method—Continued 


Personnel 


No. 2. probing 
party: 
1 NCO. 


10 men. 


No. &_ probing 
party: 
1 NCO. 
10 men. 
Supply party: 
1 NCO. 
10 men. 





Equipment 


Same as No. 1 prob- 
ing party. 


Same as No. 1 prob- 
ing party. 


White tape, 6d nails, 
probes. 


Duties 


Each prober carries mine markers on 
his belt and several short pieces of 
wire in his pocket for neutralizing 
antipersonnel mines. (See note.) 

Lifters (2 men) follow the probers, 
remove all mines, or prepare mines 
for removal and pin boundary tapes 
in place. 

NCO in charge follows immediately 
behind probers, keeps party proper- 
ly spaced, maintains direction and, 
if necessary, assists probers to 
neutralize antipersonnel mines and 
remove or cut trip wires. 

On reaching cross tape, party becomes 
reserve or probes another section, as 
directed by officer in charge. 

Walks in single file up center tape 
and probes in right lane, working 
forward from cross tape (fig. 104) 
and using same procedure as No. 1 
probing party. On completion, 
party becomes reserve or probes 
another section as directed by the 
officer in charge. 

Acts as reserve or probes a section of 
the lane, as directed by officer in 
charge. (See fig. 104.) 


Unloads and assembles lane-marking 
supplies. 

Checks for mines in converging ap- 
proaches to gap. 

Distributes and erects lane markers. 
(See par. 87.) 

Acts as reserve for working parties. 


Note. In the probing drill, any prober that locates a trip wire follows the trip wire to both ends, neutralizes 


any devices located, and then cuts the trip wire. 


The remaining probers stop work, move back and take 


cover or move back a safe distance until the trip wire is cleared. The NCO may help thé prober if necessary. 


77. Supplies 


The supplies needed for breaching and marking a 16-yard lane for 
400 yards are listed in table XIII. 
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Table XIII. Supplies for Breaching and Marking a 16-yard Lane for 400 Yards 


Item Quantity Remarks 


Mine detectors.._..._-.-_- 12 each- _-_-- Minimum of 12 (50 percent spares 
are not included but are desir- 
able) for detector method of 


breaching. 
Tape, tracing, white, in 500- | 10 each. __-- To tape lane and mark edges of 
foot rolls. * lane. 
Barbed wire_.------------- | 3.000 yards__| For fencing lane and mine field. 
Mine triangle*._._____---- 100 each___-_| Place on barbed-wire fence at 
25-yard intervals. 
Sledge hammers-..--.-.---- 4 each___-_- For driving pickets or posts. 
Lane markers*_____._.---_- 50 each____- 
Pliers, side-cutting________- 12 each__-_-_- fon every 25 yards on post. 
Mine markers*_______-___- 50 each. __ _- 
Wire or rope.______._----_- 400 yards.__-| To pull mines. 
Lights, amber (flashlight) *__| 40 each... __- Lane marker lights. 
; ‘ 
ee een] Bipounds. | T0faston tracing tape 


*Items are contained in mine-field marking set, No. 2. 


78. Marking the Lane 


a. The initial 8-yard lane is marked on the right side by standard 
lane mark ers and wire fence; tracing tape is placed on the top strand 
of the wire fence. The left boundary (center line of 16-yard lane) 
is marked by erecting only the standard lane-marking signs at 25-yard 
intervals. 

6. The final 16-yard lane is marked by moving the standard lane- 
marking signs from the original center line to the left boundary tape, 
erecting wire fence, and raising the boundary tracing tape to the top 
of the wire fence. The center-line tape (laid by advance party) is 
picked up. Details of signs and method of erection are given in 
paragraph 6306. Checking the lane and traffic control are discussed 
In paragraphs 70e and 71, respectively. 


Section IV. ROAD AND TRACK CLEARANCE 
79. General 


a. The enemy’s use of nuisance mines and booby traps along roads 
and road shoulders creates a clearing problem as serious as mine-field 
breaching. 

6. Every route capable of carrying advancing units must be recon- 
noitered and cleared in the shortest possible time. Clearing routes 
sufficiently to get troops forward permits pursuit and attack before 
the enemy has consolidated new positions. Clearing roads com- 
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pletely before they are opened for general traffic prevents heavy 
casualties, delays, and serious traffic congestions. 


80. Organization 


a. Strict traffic control is required. It is essential that the maximum 
available personnel work simultaneously at clearing the road, without 
interference, in order to finish the task quickly. If men and vehicles 
crowd onto a road before it is ready for traffic, the rear portion of the 
road becomes congested and perhaps even the movement of essential 
road-clearing equipment is prevented. 

b. The two sets of conditions which may be met are as follows: 

(1) When the ground on either side of the road is open and 
capable of carrying traffic, units move forward around the 
obstacle over the open country. In this way, obstacles can 
be bypassed rapidly and traffic moves forward while the main 
roadway is being cleared or repaired. 

(2) When the only means of getting forward is along the mined 
road itself, as is normal in rough mountainous terrain, a 
specially organized reconnaissance and road-surface-clearing 
detachment is deployed along the greatest possible length of 
road. This detachment reconnoiters the road rapidly and 
clears at least a 16-foot lane on its surface portion. (For 
suggested organization and procedure, see fig. 105.) Other 
parties are organized to complete the road and shoulder clear- 
ance when the tactical situation allows. 


81. Tactical Protection of Road-Clearing Parties 


Local protection is given engineer road-clearing parties by troops 
which usually move ahead of them. Whenever possible, the leading 
road-clearing detachments move with the leading combat troops. This 
permits maximum support of combat elements by tanks and supply 
vehicles. 


82. Stages of Clearing Roads 


a. First Stace. 
(1) Whatever method of clearing is used, the first stage will 
consist of the following: 

(a) Removing sufficient mines, derelict vehicles, and road 
blocks to clear a one-way route. 

(6) Bypassing craters, and finding alternate routes around ob- 
stacles whenever possible. 

(c) Checking crossroads and road junctions for mines and 
booby traps. 

(d) Widespread and energetic reconnaissance for bypasses 
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around obstacles to prevent delay of troops supporting 
combat elements. 

(e) Proper use of standard mine-warning signs to warn fol- 
lowing units. 

(2) First-stage work often must be done by leading units without 
engineer assistance. Hence the importance of thorough all- 
arms training in mine clearance. 

6b. Seconp Stace. The second stage is handled by engineers and 
includes— ’ 

(1) Clearing road shoulders for two-way traffic, improving by- 
passes, filling in craters, moving derelict vehicles clear of the 
roadway, and erecting mine road-clearance signs. 

(2) Completing the checking of crossroads and road junctions for 
mines. | _ 

(3) Clearing and marking safe turn-offs from road to unit dis- 
persal areas. 

(4) Clearing both sides of road so vehicles can halt off it in safety. 
This should include the line of telephone poles. 

(5) Fencing and marking all mine fields alongside road from 
which mines have not been cleared. 


83. Clearing Road Surfaces of Mines by an Engineer 
Reconnaissance Detachment 

a. Speed is of primary importance. Mine detection is primarily 
visual, confirmed by checking with a mine detector where necessary. 
The party travels in 44-ton trucks and dismounts to work on foot when 
mines are numerous. The officer commanding the party leads, fol- 
lowed by a mine-detection and pulling party. Mines usually are 
pulled out with a 50-yard length of wire or rope. With this method, 
time is not spent checking the mine for activation fuses. If the enemy 
has disengaged to any appreciable distance, a succession of clearing 
parties, leapfrogging one another, may be used to speed the operation. 

b. Derelict vehicles, some of which will have been booby-trapped, 
are towed off the road, if possible, by the winch on an inclosed armored 
vehicle. This vehicle should accompany the leading engineer road- 
clearing party. It is also valuable for extra. protection in case of 
ambush by the enemy. | 

c. The detachment must have long-range radio communication with 
the engineer battalion and the division traffic control. This will be the 
normal method of reporting progress. Radio security is maintained 
by the use of code. 


84. Where to Search for Mines 


a. Pot holes or soft spots in the surfaced roadway are carefully 
checked with a mine detector, and, if nonmetallic mines have been 
encountered, also are probed. 
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6. The junction of the road surfacing and road-shoulder should be 
given special attention because sometimes mines are inserted under 
the edges of the road surfacing. 

c. The whole area of the shoulders is s swept with mine detectors. 
The AN/VRS-1, portable detector mounted ahead of a 14-ton vehicle 
can be used for this purpose. 

d. Mines buried deeply in the road shoulders are difficult to detect, 
and they may explode only after the passage of numerous vehicles has 
compacted the earth over them. Careful detector-sweeping is nec- 
essary to locate them. 

é. The 4-foot strip on each side of the road beyond the ditches nor- 
mally is searched visually; suspicious areas are thoroughly probed 
and checked with electrical mine detectors. 


85. Disposal of Mines 


a. The method of disposal of mines is a command function. In 
road clearance, mines are neutralized and hand lifted when time per- 
mits. When speed is important, mines are pulled at once.- The re- 
sulting craters are filled in. 

6. Removed mines are laid out in a marked-off conspicuous place, 
out of the way of traffic (fig. 106). Mines which have been disturbed 
by blast are destroyed by explosive charges, either in place or when 
pulled off the road. Mines may be either destroyed or saved and used 
to supplement explosive supplies. 


86. Craters, Demolished Bridges, and Bypasses 


a. Craters and demolished bridges are favorite places for installing 
antipersonnel mines. These often will be encountered inside and 
around the edges of craters. Carefully concealed groups of mines fre- 
quently are installed where bypasses are likely to be built. 

6. To avoid nuisance mines, bypasses are made well clear of craters. 
The places where the bypass leaves and returns to the main road are 
carefully checked. Previous vehicle tracks cannot be assumed safe. 

c. Bypasses must be clearly marked to warn traffic in time to reduce 
speed. A normal arrangement is to place standard warning signs to 


- point to the entrance. Both sides of the bypass track are fenced off 


and clearly marked with luminous tape. 


87. Dealing with Various Types of Obstacles 


a. When wire-fence obstacles are found across roads, they should be 
examined carefully for trip-wire-operated antipersonnel mines in- 
stalled underneath the obstacle. One method of procedure is to pull 
the fence clear with 50 yards of cable attached to a vehicle, then clear 
away the remaining debris and search for mines underneath. 
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Figure 106. Enemy mines laid out in a marked area. 


6. When tar barrels, 011 drums, and similar objects are found across 
the road, roll them clear with ropes. Examine the road where they 
stood for mines. 

c. When clearing derelict vehicles from roads, first examine the 
shoulder of the road where the vehicle is going to be pulled off. 
Second, examine the vehicle for booby traps. Then pull the vehicle 
clear with a wire cable from the winch of an armored vehicle. 


88. Special Precautions in Clearing Roads 


a. Special care should be taken to search crossroads and road junc- 
tions for antitank and antipersonnel mines. Other likely places for 
nuisance mines are sharp corners and defiles, obvious turn-outs and 
parking places, and areas around houses. 

6. Be suspicious of areas near any unusual roadside markers such as 
stakes and boxes. Milestones and even graves sometimes are sown 
with antipersonnel mines. 

c. Dry river beds under demolished bridges, possible bypasses, and 
the approaches on either side of the bridge are places where both anti- 
tank and antipersonnel mines are found. 

d. Abandoned airports usually are thickly sown with all en of 
mines, and must be examined carefully before use. Fresh vehicle 
tracks running aimlessly over the ground on an airfield may indicate 
mine laying. 
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89. Indications and Warnings of Mines 


Some signs have already been explained. Others are listed below. 

a. Disturbed ground, or hollows where earth has sunk after rain. 

6. Empty mine boxes, often hidden in cellars, under culverts, and 
similar spots. If found, they must be reported quickly. 

c. Pickets or stakes planted for no apparent reason. 

d. Traces of a removed barbed-wire fence, odd lengths of wire, or 
pickets. 

é. Small rock piles. 


90. Road-Repair Equipment 


a. Speed in repairing mined or cratered roads depends largely on 
whether heavy equipment such as bulldozers is available, and how fast 
it can be moved forward. The bulldozer is invaluable for filling in 
craters, ramping down embankments, and for similar work. It must_ 
be moved as far forward as possible so it can start work without delay. 
A special traffic priority classification should be given to engineer 
equipment of this type. Rapid movement of equipment is obtained 
through close liaison between the engineers, the provost marshal, and 
traffic control sections. Road discipline and control of traffic are re- 
quired, especially through bypasses and one-way bridges. 

b. Special care is taken to protect heavy equipment and its operators 
against damage from mines. Armored bulldozers are advisable. 
Working sites are searched carefully for mines before work begins. 


91. Communication 


During a road-clearing operation, an efficient radio net is essential 
to transmit progress reports regularly to control traffic. Telephone 
communication between the opposite ends of bypasses around special 
obstacles, such as craters and demolished bridges, assists greatly In 
regulating traffic and preventing congestion. 


92. Protection from Air Attack 


Special local air protection should be requested at important places 
to prevent enemy interference with the clearing of obstacles, especially 
demolished bridges and bypasses. 


Section V. DELIBERATE AREA MINE CLEARANCE 
93. General 


The deliberate clearance of an area normally is done after the battle 
area has moved forward and the clearing troops are out of the presence 
of the enemy and not under fire. The responsibility for area clear- 
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ance falls on the troops assigned to the immediate area. However, 
these troops may request engineer assistance for the actual clearing 
operation. | 

a. Types of mine fields that may be encountered in area clearance 
are divided into the following main classes: 

(1) Clearance of enemy mine fields on which no records are 
available other than reports from troops who have passed 
through them. 

(2) Clearance of mine fields originally laid by our troops but 
which were in enemy possession or were entered by the enemy. 

(3) Clearance of mine fields laid by our troops on which no rec- 
ords exist. 

(4) Clearance of mine fields laid by our troops on which records 
are available and which were not entered by the enemy. 

b. Mine fields that have been subjected to artillery fire or aerial 
bombing have certain areas where the mines may be affected by blast. 
The mines in these areas should be destroyed in place; they are handled 
only when absolutely necessary. 


94. Principles of Area Mine Clearance 


The following principles apply to area mine clearance: | 


a. Everything possible must be done to clear all the mines. 

b. Safety of personnel is the primary consideration; speed of the 
clearance is a secondary consideration. 

c. Clearance of mines normally will take place during daylight. 

d. Reporting the clearance of an area is the responsibility of the 
unit clearing the field. On completion of the clearing operations, 
reports are made immediately to the headquarters ordering the 
clearing. 


_ 95. Preparations for Area Mine Clearance 


Before entering an area to conduct deliberate clearance, the follow- 
ing must be accomplished : 

a. Thorough check of corps and army mine-field-record files for 
records of friendly mine fields. 

6. Thorough study of aerial photographs of area to be cleared. 

ce. Study of reports gathered from neighboring units and/or units 
who have occupied the area. 

d. Check of reports given by prisoners of war. 

e. Interrogation of local population. 

f. Ground reconnaissance. 
g. Establishment of boundaries. . 


96. Organization for Deliberate Area Mine Clearance 


Table XIV lists the suggested platoon organization for the deliberate 
area mine clearance. 
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Table XIV. 


Platoon Organization for Deliberate Area Mine Clearance 





Noncom- 
Officer missioned Men 
officers 
Officer in charge_____.._-___._-_-_-_-_-_-_---___- Ds Wee gh se Aneel stk ve 
AUVANCe Party sooo eh tees Gee eee eet eee ee 1 6 
Detecting party... 5224225502 ee whe ee te eee 1 6 
Detecting: party i2.6252< eS eee eee oe Sea ceo 1 6 
DeteCliINg Pale Vacs eco eee eee eee ete ee 1 6 
Cl6SfINnG Dry scone ee ee es ea ere ie ee 1 14 
TOM ese et an as caren eect Ae eo en 1 5 38 


97. Procedure for Deliberate Area Clearance 


Procedure for deliberate area clearance is outlined in table XV. 


Table XV. Procedure for Deliberate Area Clearance 


Personnel 


Officer in charge_- 


v 


Advance party: 
1 NCO. 
2 detector men. 
2 tape men. 
2 supply men. 


Detecting party 
No. I: 
1 NCO. 
6 men. 
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Equipment 


Map, lensatic com- 
pass, all available 
information on 
mines in specific 
area. | 

Map, lensatic com- 
pass, 2 mine de- 
tectors, tracing 
tape, mine mark- 
ers. 


3 mine detectors, 3 
shovels, mine 
markers, safety- 
pins and clips. 


Duties 


Designates location and boundaries 
of area to be cleared. Directs work 
of entire platoon. Submits report 
to headquarters requesting clear- 
ance. 

Marks a safe approach to the area to 
be cleared. 

Locates and tapes boundaries of area 
to be cleared. 

If possible, ascertains pattern of 
mine fields or mine belts contacted 
and passes information to detect- 
ing parties. 

When a section of the area has been 
marked off, the detecting party 
starts locating mines. 


The detector party sweeps the entire 
section assigned to it and overlaps 
the boundaries at least 4 feet. 

Nos. 1, 2, and 3 operate electrical 
detectors, each sweeping 8 ‘feet of 
frontage and working in echelon at 
30-yard intervals. 

Nos. 4, 5, and 6 follow Nos. 1, 2, and 
3, respectively, uncovering and 
marking all mines located. If an 
antipersonnel mine is located, it is 
neutralized and marked. Also lay 
any additional tapes in their sec- 


Table XV. Procedure for Deliberate Area Clearance—Continued 


Personnel Equipment Duties 


a a 


tion to maintain direction. Re- 
lieve detector operators at 20- 
minute intervals. 


Detecting party | Same as No. 1___--- Same as No. 1. 
No. 2. : 

Detecting party | Same as No. 1_____- Same as No. l. 
No. 3. 

Clearing party: Safetypins and clips, | Nos. 1-7 neutralize main fuzes in 
1 NCO. wire or rope, elec- antitank +mines and remove all 
14 men. tric detector, deto- | antipersonnel mines as soon as a 

nating cord, and section is swept by a detector 
electric or non- party. 

electric firing | Nos. 8-14 attach rope or wires to all 
equipment. mines. When this is done the en- 


tire party moves to covered posi- 
tions and pulls mines from holes. 
Wait 30 seconds after the last mine 
is pulled before moving to check 
the mine. 

No. 1 checks each mine hole with 
electric detector for additional 
mines. 

Nos. 2—14 neutralize or otherwise pre- 
pare serviceable mines for trans- 
porting and stack them in small 
piles to be picked up later by truck. 

Unserviceable mines are dragged in- 
to a pile and exploded. 


Note. Mines located near blast areas should be 
considered highly sensitive and destroyed in place. 


98. Safety Precautions in Mine Clearance 


a. Personnel in a mine field must not run. The impact of a run- 
ning man may cause an antitank mine to explode. 

b. Personnel in a mine field should walk only in swept lanes. 

c. Fuzes must be made as safe as possible before being removed 
from mines. Mines and fuzes are stacked separately ; if removed from 
the area, they are transported in separate vehicles. Mines to be de- 
- stroyed are stacked on edge in groups of not more than 20 mines and 
detonated. 

d. It must never be assumed that craters in a mine field are clear of 
mines. Such areas must be carefully searched until it is certain that 
they are absolutely free of mines. 

e. Lanes swept during battle should be swept again, even if they 
were used by traffic. 
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f. Before attempting to salvage a vehicle in a mine field, the m- 
tended route must be checked. Afterwards, the ground occupied by 
the vehicle is checked for mines. 

g. Sandbags must be installed in all vehicles collecting mines from 
swept areas. 

h. All buildings, abandoned enemy vehicles, dugouts, wells, machin- 
ery, road blocks, bridges, and the like must be checked for antiperson- 
nel mines and booby traps. 

2. All gullies and covered approaches to former enemy positions 
must be searched for antipersonnel mines and booby traps. 

j. Mine-field marking fences must be checked for antipersonnel 
mines. 

k. At least 30 seconds should be allowed before approaching mines 
removed by the rope-removal method. Delay-type fuzes often are 
used to activate antitank mines. 

/, Normal safety precautions for handling explosives must be ob- 
served when handling mines, fuzes, and detonators. 


Section VI. SPECIAL EQUIPMENT USED IN MINE-FIELD 
BREACHING 


' 99. Flyer's Armor 


a. Flyer’s armor (fig. 107) is a flexible-link steel body covering 
originally developed to protect airplane crews from antiaircraft fire. 
The M1 and M4 models of flyer’s armor offer some protection to per- 
sonnel in mine-clearing operations. The armor affords protection 
against fragments from hand grenades, antipersonnel mines, and 
antitank mines and against pistol fire, but does not stop aimed rifle 
fire at close range. The armor causes fatigue and reduces the efficiency 
of the wearer; and, in warm climates, it causes the wearer to become 
uncomfortably hot. Operators wearing the armor should be relieved 
every 20 to 30 minutes because of fatigue. 

b. Flyer’s armor M1 is a two-piece vest which protects the upper 
portion of the body. Flyer’s armor M4 is an apron which attaches 
to the lower edge of the front vest. The total weight is 24 pounds, 
the front vest weighing 7 pounds, the back vest 1014 pounds, and the 
apron 614 pounds. The front vest and back vest are fastened to- 
gether by dot fasteners at each shoulder and by straps at the sides. 


The apron is attached to the front vest by dot fasteners. Although | 


the vest may be worn alone, the complete M1-M+4 combination pro- 
vides greatest protection and best weight balance. 

c. Flyer’s armor T16E4 is a one-piece item designed for protection 
of the crotch and groin. It is now in lmited procurement and is 
not standard issue. 

d. Wearing armor does not affect the operation of detector set SCR-— 
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Flyer’s armor M1 and M4. 
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625 and does not interfere with probing for mines from either the 
standing or kneeling position, or with the removal of mines, but it 
reduces the speed with which the operator can work. 


100. Mine-Clearing Snakes 


Snakes are used to breach lanes in mine fields when simpler and more 
economical means of breaching are impracticable, and when surprise 
in an attack is essential. Snakes are divided into two types: demoli- 
tion snakes, which are used to breach antitank mine fields; and the 
type employed in breaching antipersonnel mine fields.. 


101: M2Al and M3 Demolition Snakes 


The M2A1 and M8 demolition snakes are nearly identical, the essen- 
tial difference being that the M8 is constructed of aluminum plates; 
thus it is lighter in weight and is easier to handle than the steel M2A1. 


a. DrscrirTIon oF M3 DEMOLITION SNAKE. 


(1) This snake (fig. 108) consists of two parallel linear explo- 
sive charges encased in shaped aluminum plates bolted to- 
gether to form a rigid assembly which can be towed or pushed 
by a light or medium tank. The snake is flexible enough in 
a vertical plane to permit it to pass over rough ground, yet 
rigid enough in the horizontal plane to maintain a relatively 
true course when being pushed. The assembled M3 demoli- 
tion snake (one unit) is 14 inches wide, 5 inches high, and 
400 feet long; contains 4,480 pounds of explosives; and 
weighs about 9,000 pounds. 

(2) Demolition snakes are designed so the parts of one unit can 
be assembled to another unit. Thus, the snake can be of 
any length desired. However, only one unit (400 feet) is 
normally used because of ease in handling. 

(3) To protect towing or pushing vehicles and to prevent pre- 
mature detonation on a mine, the forward 20 feet and the 
rear 60 feet of a snake contain no explosive. 

6. OperATION. When a snake has been towed or pushed into a mine 
field by a tank, it is detonated by firing on a target device (bullet- 
impact fuze) with the tank’s .30-caliber machine gun. In an emer- 
gency, the snake can be detonated by a direct hit from the tank’s heavy 
gun. 

c. EMPLOYMENT. 

(1) Demolition snakes are designed primarily to breach mine 
fields in open terrain. However, they also are used as a 
large prepared charge for demolition work. 

(2) Because of its cratering effect, the snake is never used to 
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Figure 108. 3 demolition snake being pushed by medium tank. 


clear mines in airfields and roadways. Instead of detonating 
a snake on an existing road running through a mine field, the 
lane is breached close enough to the road to minimize new 
road construction as much as possible. 
d. E¥recTivENEss. 

(1) The snake is most effective in flat or moderately rolling, open, 
or lightly wooded terrain. | 

(2) A 400-foot snake loaded with two standard M2 snake car- 
tridges (10 pounds of explosive per foot of loaded snake) will 
blast a crater approximately 320 feet long, from 4 to 12 feet 
wide, and 2 to 4 feet deep, depending on the characteristics 
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of the soil. When four M1A1 bangalore torpedoes instead 
of cartridges are used in each corrugation of the snake (14.4 
pounds of explosive per foot of loaded snake) the width of 
the crater is from 4 to 16 feet and its depth from 2 to 5 feet. 

(3) In most soils, a snake loaded with 14.4 pounds of explosive 
per foot will detonate, throw out, or break up all antitank or 
antipersonnel mines in a path 10 to 15 feet wide. 

(4) Wider paths are cleared through blast-susceptible mines such 

as German Tellermines and Schii-mines. Loaded with 10 
pounds of explosives per foot, the snake clears a 30-foot path 
through Tellermines 48 (mushroom) buried 2 inches deep. 
Loaded with 14.4 pounds of explosive per foot, the snake 
clears a 50-foot path through Tellermines 43 (mushroom) 
buried 3 inches deep. 

e. TraIninG. Thorough training of personnel is required to assem- 
ble the snake efficiently and to eliminate undue fear of handling large 
explosive charges. All troops to be engaged in a breaching operation 
must be familiar with the characteristics of the snake and must be 
trained asateam. Before attempting to use the snake in any military 
operations, a practice snake should be assembled several times during 
both day and night until the crew is entirely familiar with the parts 
and their ascombly: Complete training includes the movement of 
troops and materials to the assembly site as well as assembly of the 
snake. This gives a check on the time necessary for a given mission. 
If practicable, detonation of a practice snake is desirable for the bene- 
fit of both the assembly crew and tank operators. 


. PLan oF ATYIACK. 

(1) The plan of attack is influenced by the nature and extent of 
the mine field and the enemy defensive position. <A sug- 
gested plan is outlined below. Others should be devised when 
conditions on the ground require. 

(a) Artillery preparation and movement of snakes forward: 

(6) Movement of snakes into mine field and breaching. 

(c) Movement of tanks and infantry forward to exploit breach. 

(d) Widening, marking, and maintaining safe lanes by engi- 
neers for passage of vehicles and supporting troops. 

(2) When enemy positions are known to be lightly defended with 
antitank guns, tanks may lead the attack. Against positions 
strongly defended by antitank guns, it may be necessary for 
the infantry to lead the attack and establish a bridgehead 
beyond the mime field to protect the breaching operation. 

(3) If tanks attack first, artillery time fire is employed and is 
lifted only on the approach of supporting infantry. 

(4) In the daytime, smoke is normally used to screen the opera- 
tion. Snakes may be used at. night with a maximum of sur- 
prise against a position previously reconnoitered. 
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g. PREPARATION AND CoorDINATION oF Arms. Operations with 
snakes are highly specialized and require careful coordination of 
armored units, infantry, artillery, chemical troops, and engineers. 
Detailed reconnaissance and thorough planning are extremely im- 
portant. Every effort is made to preserve secrecy until the first snake 
is fired. 

h. CONSTRUCTION REQUIREMENTS. 

(1) Rapid assembly of the snake depends on the training and 
experience of the assembly detail, the selection and lay-out 
of the site, and prompt delivery of parts to the site. The 
supply of materials for the snake is an ordnance responsi- 
bility. Depots must be notified of the need for snakes well 
in advance because the materials necessary must be stocked 
ahead of time. Provision must be made for motor transpor- 
tation in forward areas and for considerable labor to load 
and unload trucks. | 

(2) Normally, engineers assemble the snakes, but, when neces- 
sary, any available troops are assigned the task. A crew 
of one platoon is suggested; however, the size of the crew 
may vary considerably, depending on working conditions and 
the time allotted for the job. The crew must be thoroughly 
trained, as pointed out in e above. 

4. SUPPLY AND TRANSPORTATION REQUIREMENTS. Since the effective 
length of the 400-foot snake is 320 feet, the number of snakes required 
for an extensive operation can be computed from the number of lanes 
required and the depth of the mine fields as determined by recon- 
naissance. The gross weight of materials required for each 400-foot 
M3 snake loaded with standard cartridges is approximately 9,000 
pounds. 

j. ASSEMBLY Sires. After a reconnaissance of the area with a rep- 
resentative of the tactical commander, the officer in charge of assem- 
bling the snakes selects one assembly site for each lane. Sites for 
assembling reserve snakes also are selected, the number depending on 
the tactical situation and local conditions. Characteristics of a good 
site are— 

(1) Location within 1 mile of the mine field. 

(2) Defilade from enemy ground and air observation and small- 
arms fire. 

(3) Natural camouflage or other concealment. 

(4) Terrain suitable for the maneuver of tanks. 

(5) Suitable approach roads for supply trucks. 

(6) Level ground to allow assembly of the snake and preclude 
difficulty of lining up bolt holes. — 


k. SELECTION AND Marxtine or Routes. Routes for towing snakes 
from assembly sites to the mine field are selected and marked well in 
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advance of the operation. The tank company and platoon com- 
manders accompany the party laying out the route. The paths must 
be as straight as possible and in no case should sharp turns by the 
towing vehicle be required. The maximum lateral deviation from a 
straight course should not exceed half the length of the snake in a 
distance equal to its own length. In the final approach to the mine 
field, the snake must be towed at least one snake length on a straight 
course in line with the course over which it is to be pushed. When 
snakes are to be moved forward in darkness, blacked-out flashlights 
similar to those used in marking mine fields may be used to mark the 
course. During the day, small signs or other easily recognizable 
markers are used. After the selection and marking of routes, all 
drivers who are to move snakes are taken over the route on foot until 
they become thoroughly familiar with their routes. Additional snakes 
intended for the same breach normally use the same route of approach. 

1. Communication. Close control of the snake-handling tanks is 
imperative during all phases of the operation. Every tank must be 
controlled by radio during darkness. Dust and smoke make flag 


signals useless, and casualties result when attempts are made to signal: 


from the open hatches of tanks. 
m. BREACHING OPERATION. 

(1) Methods of moving the snakes into position vary, depending 
on terrain, depth of mme field to be breached, and equipment 
available. In general, the use of two tanks per snake assures 
speed and certainty in the breaching operation. When using 
two tanks per snake, the procedure is as follows: 

(a) When the order is given to move the snakes from the sites 
to the mine field, odd-numbered tanks take their snakes 
in tow and proceed in column, 200 yards apart, over the 
route selected to the breach. An even-numbered tank fol- 
lows each snake in the column but does not tow a snake. 
(See fig. 109.) 

(6) When the leading tank reaches the prearranged dropping 
point close to the mine field, it drops its snake and moves 
off to the flank. 

(c) The second tank lowers its pushing cable, engages the 
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Figure 109, Disposition of tanks and snakes, using two tanks per snake, as 
first tank reaches dropping point. 
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snake dropped by the leading tank, and pushes it into the 
mine field. When it reaches the edge of the mine field, 
number. 2 tank fires on the target firing device with its 
caliber .30 machine gun, detonating the snake; then, this 
tank moves off to the flank. 

(d) Number 3 tank, towing the second snake, moves forward 
to the edge of the mine field, drops the snake, and moves off 
to the flank. 

(e) Number 4 tank picks up number 2 snake, pushes it along 
the crater created by the explosion of number 1 snake until 
near the far end, and fires number 2 snake. Number 4 
tank then backs up until clear of the mine field or, when 
time does not permit, turns aside out of the crater. In the 
latter case, the tank runs some risk of setting off an 
undetonated mine when it moves out of the crater. 

(f) This procedure is continued, each snake lengthening the 
cleared path previously blasted, until the breach 1s made. 

(2) If terrain is suitable and conditions favorable, the breach 
may be made with fewer tanks by combining pushing and 
towing operations. By this method, the second tank, towing 
the second snake, pushes the first snake into the mine field 
and detonates it. Succeeding tanks proceed in the same man- 
ner, towing their own snake and pushing the snake ahead 
into the mine field and detonating it. (See fig. 110.) 

nm. Sarety Precautions. When a snake is detonated, the blast pres- 
sure 1s at a minimum toward the rear and greatly increases on either 
flank abreast of the explosive column. The danger area from flying 
steel fragments extends about 1,000 yards each side of the snake. 
Snakes may be detonated by direct hits from artillery shells and some- 
times by small-arms fire. When armed snakes are being pushed or 
towed, all personnel not protected by armor should take cover at least 
250 yards away laterally or 100 yards directly behind a snake. Tanks 
handling snakes must be buttoned up. It is safe to detonate a snake 
from within a tank the front of which is 54 feet from the beginning of 
the explosive column. Snakes have been fired at closer intervals 
without injury to personnel but lesser distances result in shattered 
periscopes. No snake should be fired when any other tank is in front 
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Figure 110. Disposition of tanks and snakes as first tank reaches dropping point, 
tanks being used for both towing and pushing. 
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of the one that does the firing, as the forward tank crew may suffer 
extreme discomfort from concussion. When using more than one 
snake to breach parallel lanes. snakes and tanks should be at least 250 
yards apart. This will minimize the possibility of unexploded mines 
being blown into cleared lanes. 


102. Mi Antipersonnel-Mine-Clearing Snake 


a. GENERAL. 


(1) The Mi antipersonnel-mine-clearing snake (fig. 111) 
consists of two paralle] Imear explosive charges encased be- 
tween thin corrugated magnesium alloy sheets which are. 
bolted together. The assembled snake is 5 inches wide, 114 
inches high, and 100 feet long. It weighs about 160 pounds, 





Figure 111. M1 antipersonnel-mine-clearing snake. 
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Figure 112. Nose with rocket motor in place. 


including 67 pounds of explosives. The unassembled snake 
and explosives, packed for shipping, fit in a 10-inch by 2- by 
514-foot box; shipping weight is about 270 pounds. A list 
of parts and instructions for assembly are issued and packed 
with each snake. 

(2) The snake is propelled by a rocket motor mounted on top of 
the snake a few feet behind, the nose (fig. 112). After the 
snake is dragged by hand to the mine field, the rocket motor 
is fired by fuse lighter and special time fuse. The forward 
thrust exerted by the rocket motor propels the snake into 
the mine field. 
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Figure 113. Detonating mechanism ready to fire. 
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(3) The snake is fired by a detonating mechanism mounted on 
top of the snake a few inches from the tail (fig. 118). One 
end of a 150-foot ball of nylon cord in the detonator housing 
is tied to’a fuse-lighter firing wire; the other end of the cord 
is staked to the ground. The cord pays out as the snake 
scoots forward, firing the fuse lighter and the snake when 
the snake has moved 150 feet. 

6. Errectivensss. Detonation of a snake blasts vegetation from a 
lane 5 feet wide and 100 feet long. Camouflage and loose earth cov- 
ering mines in the lane are generally blown away. Unprotected per- 
sonnel within 20 feet of the snake will be hit by flying metal frag- 
ments, but there is little danger to men in foxholes unless the snake 
explodes above the foxhole. Mines readily detonated by blast pressure 
may be fired. Probable effect of blast pressure on common antiper- 
sonnel mines, as usually laid, is given in table XVI. 


Table XVI. Effect of Blast Pressure on Antipersonnel Mines 
GERMAN MINES 
Fired by pressure Effect 
Schti-mines buried flush or laid on | Detonated or destroyed in lane 20 feet 
surface. wide. Lanes through Schii-mines will 
be narrower than 20 feet if mines 


have been buried for a long time and 
earth has been compacted under lid 


by rain. 
S226 32th bee hee Mines under snake detonated. 
Picrie: pot mines 22.2420 Lane 1 foot wide. 
Mines fired by trip wires____--.----- 90 percent of mines fired or wires cut 


in lane 10 feet wide. 


JAPANESE MINES 


Hand grenades__-__.---------------- Mines under snake detonated. 
Type 3 (terra cotta) land mine. 
Type 93 mine with 70-pound shear pin. 


Mines fired by trip wires___-_--------- 90 percent of mines fired or wires cut 
in lane 10 feet wide. 





c. AsseMBLY, (See fig. 114.) A well-trained crew of one supervis- 
ing NCO and four enlisted men can easily assemble a snake in 35 
minutes. 

d, Tratninc. Thorough training is required to assemble snakes 
quickly and correctly. AJ] members of the assembly and firing crews 
should understand the functioning of the rocket motor and detonating 
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Figure 114. Assembly diagram. 





mechanism. Practice snakes should be assembled and taken apart sev- 
eral times. At least one snake should be fired for the benefit of the 
assembly and firing crews. 

e. SELECTION OF Site. Characteristics of a good assembly point are 
listed below. In a given situation, it may be necessary to sacrifice one 
or more of these characteristics. 

(1) Good concealment. 

(2) As close as possible to mine field. 

(3) Defilade from enemy small-arms fire. 

(4) Located so snakes can be dragged from assembly point to mine 
field without making sharp turns, going through heavy brush, 
or over very rough ground. 

(5) One hundred feet of fairly level and opel ground. 

f. Tow1ne To MINE FiExp. 

(1) When the assembled snake is ready for use, two or more of the 
four 10-foot towing lines are fastened iader wing nuts near 
the nose of the snake. As an alternate method, the snake may 
be towed by a length of rope passed bélween: the nose strut 
and skid nose. 

(2) Two or three men can tow the snake, one of the men carrying 
the fuse lighter for igniting the rocket motor. Another man 
walks at the tail of the snake to see that the snake or detonator 
housing does not become fouled. He carries a driftpin, bay- 
onet, or stake for anchoring the nylon cord. 

(3) The snake is dragged to within 50 to 60 feet of the mine field, 
and the nose pointed in the direction of the desired lane. 
When in firing position, the snake must be straight and the 
nose and rocket-motor mount level. Thesnake must be aimed 
so there are no boulders, barbed wire, trees, stumps, or heavy 
brush 5 feet on either side of the path of the snake when the 
rocket motor is fired. If the nose strikes an obstruction, the 
snake may fly 10 or 15 feet into the air and change direction. 
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g. Detonation. To prepare the snake for firing, remove the tow- 
ing lines from the snake. When pressed for time, the 14-inch rod is 
unhooked from the harness clip and the cable is left on the snake. 


(1) 
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The man at the tail of the snake drives the anchor for the 
nylon cord into the ground 1 foot behind the tail, and ties the 
end of the cord securely to it. He then pulls the arming pin 
from the side of the detonator housing. He must not forget 
to do this. | 

The man with the fuse lighter pulls the end of the fuse from 
the rocket-motor nozzle and attaches fuse lighter to fuse 
(fig. 115). 

All men except the man who is to pull the rocket-motor fuse 
lighter take cover in a prone position about 100 feet behind the 
tail of the snake. When fuse lighter is pulled. the man doing 
this also takes cover. 

The rocket motor fires in 20 seconds, propelling the snake 
across the ground. 





Figure 115. Attaching fuse lighter to fuse. 
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(5) When the 150 feet of nylon cord is played out, the 8-inch fir- — 
ing wire is withdrawn from the fuse lighter and the snake 
explodes. The snake detonates 114 seconds after the fuse 
starts burning. 

h. Lanes Loncer THan 100 Fret. If the mine field is deeper than 
100 feet, a second snake is fired in the path of the first. The second 
snake is dragged about 45 feet up the cleared lane, so that when it 
detonates, the tail will be about 5 feet from the far edge of the lane 
blasted by the first snake. This increases the blasted lane from 100 to 
195 feet. 

z. Marxine Lanes. Although the blasted path is easily seen in day- 
light and often is distinguishable at night, the situation may require 
that the lane be marked. Standard day or night mine-field lane 
markers are placed at the near and far ends of the lane. When lanes 
are longer than 100 feet, markers are placed every 100 feet. 

j. Passtnc THroucH Biastep Lanes. Troops who will use the lanes 
must be ready to pass through as soon as the last snake necessary to 
breach the mine field is fired and the lanes are marked. Troops must 
keep as close as possible to the center of the lane. 

kk, PRECAUTIONS. 


(1) Do not forget to remove the arming pin in the detonator 
housing before firing. | 
(2) Donottry totake the rocket motor apart. 
(3) Do not remove the seal from the rocket-motor nozzle until 
ready to fire. 
(4) Make certain the anchor stake for the nylon cord will with- 
stand a 20-pound pull. 
(5) Do not pull out the end of the nylon cord until ready to fire. 
(6) During assembly, make certain the corrugated sheets are 
lapped properly. 
(7) Place the washers so the curved face fits the corrugations. 
(8) Tape about 2 inches of the detonating cord securely to the 
primed cartridge, so the blasting cap will not be pulled loose. 
(9) Make certain the nose of the snake is level before firing. 
(10) Make certain the snake is aimed to miss obstructions. 
(11) Remember that unexploded mines near the cleared lane are 
extremely sensitive. 


103. M1 Antipersonnel-Mine-Clearing Detonating Cable 


a. Description. The M1 antipersonnel-mine-clearing detonating 
cable is a flexible linear explosive charge used to clear narrow lanes in 
antipersonnel mine fields. The cable is projected across the mine field 
by a propulsion unit fired from a launcher and then is exploded by a 
15-second delay detonator. The cable is a class V ordnance supply 
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item (stock number R7HMA) and is issued complete with carrying 
case, detonating cable, propulsion unit, launcher, and firing equipment. 
(1) Carrying case. The entire assembly is contained in an olive- 
drab cylindrical aluminum can 1614 inches in diamenter, 20 
inches long, and weighing 92 pounds. Both ends of the 
can have removable lids with carrying handles. The joints 
between the lids and the case are waterproofed. 
(2) Detonating cable. 

(a) The nylon-covered detonating cable is 170 feet long and 
about 1 inch in diameter, weighs 63 pounds, and contains 
46 pounds of oil-soaked PETN. This charge consists of 
19 strands of special detonating cord, each strand con- 
taining approximately 100 grains of PETN per foot. 

' This contrasts with the 40 grains per foot contained in 
ordinary detonating cord. Ordinary detonating cord 
should not be used as a substitute. 

(6) The cable is coiled around a cone in the carrying case 
(fig. 116). The cone is removed from the case before the 
unit is fired. One end of the cable is anchored to the ground 
and has a sleeve containing a booster charge and a threaded 
cap well for inserting a 15-second delay detonator. This 
end also has a braided-wire cable grip with two 8-inch 
wire loops for anchoring the cable to a 18-inch oak tent 
stake driven in the ground. 

(3) Launcher. The launcher is a folding stand made of small 
aluminum angles. When set up on level ground with the 
propulsion unit on the launcher, the angle of elevation is 38°. 
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Figure 116. Packing arrangement of detonating-cable container. 
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(4) Other equipment. An M2 fuse lighter is provided for ignit- 
ing the propulsion unit, a 15-second delay detonator for ex- 
ploding the cable, and a 13-inch oak tent stake for anchoring 
one end of the cable during flight. 


6. Usr. 

(1) Personnel and training. Two men are needed to carry for- 
ward, launch, and fire the detonating cable (fig. 117). They 
are trained in the function of.each part and the procedure 
for setting up and launching the cable. Simulated cables 
of 14-inch wire rope, 114-inch sisal rope, or inert-loaded 
cables with actual propulsion units, fuse lighters, and deto- 
nators may be used for training. Crews should launch and 
detonate at least one cable in training. 





~~ 
< 






* ee ee CE 





veered 


Figure 117. J{1 detonating cable is placed and fired by two men. 
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(2) Setting-up and firing procedure. Procedure for setting up 
and firing the cable is as follows: 


(a) 


(5) 


(¢) 


(d) 
(e) 


PLYWOOD 
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Two men carrying the case stop about 100 feet from the 
mine field and select or prepare a location where each may 
take cover in the prone position when the cable is detonated. 
They then carry the case forward as close as practicable 
to the mine field, placing the case on the ground so the end 
with the letter 7’ (top) embossed on the lid faces the di- 
rection in which the cable is to be launched. 

One man removes the top lid (fig. 118), unbuckles the 
strap holding the plywood retainer in place, and removes - 
the retainer. He then takes the propulsion unit and folded 
launcher out of the cone, and sets up the launcher on level 
ground about 5 feet ahead of the case. 

Simultaneously, the other man removes the bottom lid 
(fig. 119) from the carrying case and unscrews the wing nut 
holding the cone in the case. . | 
Then the case is placed in an upright position, the cone 
carefully lifted out, and the case replaced on its side. 
The man at the front of the case places the propulsion unit 
on the launcher so the rear (nozzle) end rests against the 
launcher-bottom crossbar. He pulls about six coils of cable 
out of the case. He then takes the M2 fuse lighter off the 
cone and removes the cardboard protective cover and rub- 
ber plug from the fuse lighter. He cuts about 4 inches 
from the end of the waterproof tubing around the fuse 
projecting from the nozzle to expose the powder train. 
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Figure 118, Detonating-eable container arith top lid removed. 
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Figure 119. Detonating-cable container with bottom lid removed. 
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Making sure the sealing material around the end of the 
fuse lighter does not foul the end of the fuse, he pushes 
the end of the fuse into the fuse lighter as far as possible, 
and withdraws it slightly so the hooks inside the fuse 
lighter fasten securely to the fuse. He then loosens the 
rubber plugs on both nozzles of the propulsion unit but 
cloes not remove them. 

Simultaneously, the man at the rear of the case removes 
the wood stake from the case, drives it into the ground 
about 6 inches behind the case, and places both cable-wire 
loops over the stake. He then removes the cap protector 
from the 15-second delay detonator and screws the deto- 
nator into the cap well in the rear end of the cable. (See 
fie. 120.) 

One man takes cover in a prone position at a predetermined 
location about 100 feet to the rear. The other man pulls 
the fuse lighter (15-second time fuse) on the propulsion 
unit, and 4 to 7 seconds Jater pulls the 15-second-delay- 
detonator safety pin and then pulls the ring on the rear 
end of the detonator. This delay is necessary since firing- 
time delay of both the propulsion-unit fuse and the delay 
detonator is 15 seconds. The second man then takes cover 
in the prone position about 100 feet to the rear. The first 
man aids the second man in finding a covered position by 
signaling. | 
When the fuse ignites the propulsion-unit propellant, the 
unit flies through the air 150 to 170 feet, laying out deto- 
nating cable behind it in a fairly straight line (fig. 121). 
The cable explodes several seconds later. Since the carry- 
ing case may be broken and thrown about 40 feet in the 
the air, men must take care to avoid being hit by fragments. 
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Figure 120. Detonating cable in place and ready to fire. 
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Figure 121. Propulsion unit in flight, laying detonating cable over mine field. 


c. EFFECTIVENESS. Grass, leaves, other light vegetation, and some 
soil are blown aside in a lane about 8 feet wide. More soil is blasted 
aside when the ground is moist and soft than when dry and hard. 
Camouflaged antipersonnel mines and those near the surface in the 
8-foot lane normally are exposed. 
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(1) Mines. If the cable is less than 6 inches off the ground, pres- 
sure-type antipersonnel mines with the pressure surface 
directly under the cable are detonated or destroyed. Pres- 
sure-type mines within 5 feet of the cable may or may not 
be fired, depending on the particular mine installation. Mines 
not exploded by the cable may become extremely sensitive. 

(2) Trip wires. The detonation of the cable across trip wires 
either cuts the wires or detonates the mines to which they are 
connected. 
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CHAPTER 6 
ELECTRICAL MINE DETECTORS 


104. General 


An electrical mine detector is a precision instrument and must be 
treated as such. In combat operations, there should be a 100-percent 
reserve of electrical detectors available to each engineer unit. These 
reserve detectors are kept at a mine-detector repair depot established 
at a central point as far forward as battle conditions permit. Nor- 
mally, signal corps personnel operate this depot, to which, during 
battle, all units send mine-detector units for repair, receiving work- 
able detectors in exchange. 


105. Training 


a. Regular training in the use of electrical detectors is a necessary 
part of all engineer training. Al] other combat units should have cer- 
tain personnel capable of using the detector. Only by continued 
training is it possible to establish the proper speed and swing for its 
effective use. A trained detector operator can sweep a 9-foot front. 

6b. While searching for mines, the operator must keep the detector 
head parallel with the ground and at the prescribed height above it 
throughout the full swing, stepping forward between swings the 
length of the detector heads. To avoid incomplete sweeping as a re- 
sult of fatigue, operators should be relieved regularly, at no time using 
the detector for longer than 20 minutes continuously. 

c. Detector operators must become familiar with all types of enemy 
mines and trip-wire installations, and with the methods of neutraliz- 
ing each. They must be picked men who can be trained to accom- 
plish their task under all battle conditions, even during a complete 
blackout. 

d. When breaching a mine field, the three detector men in each party 
must work as a team. They make sure the necessary frontage is 
covered and that no strip between their individual areas is unswept. 
They must coordinate their speed and cover carefully the lanes 
assigned to them. 


106. US Detector Set SCR-—625 


The United States detector set SCR-625 (fig. 122) consists of the 
following main components: 
a. Exploring-rod assembly (fig. 123) consisting of a search-coil 
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Figure 122. United Statcs detector set SCR-625. 
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Figure 123. Exeploring-rod assembly and handle. 
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disc, control box, and handle. The control box contains an output 
meter, test button, two control knobs, and ON-OFF switch. 

6. Amplifier, amplifier carrying bag, and resonator. With ampli- 
fiers equipped with the necessary Jack, the headset may be used in 
place of the resonator. (See fig. 124.) 


ce. Wooden chest for transporting and storing equipment (fig. 125). 
d. Supporting strap to relieve arm strain may be issued with the 


equipment. One end of the strap hooks over the rod in front and 
to the left control box; the other end fastens to the front harness 
strap of the bag. 


107. US Detector Set AN/PRS-1 


Detector set AN/PRS-1 (fig. 126) is a portable device which is cap- 
able, under favorable conditions, of detecting both metallic and non- 
metallic antitank mines. The detector set cannot be depended upon 
to detect antipersonnel mines because of their small size. The set does 
not differentiate between mines and other irregularities in the ground 
surface such as stones or clods of soil. As a result, detecting with 
AN/PRS-1 is slower than with SCR-625, but faster than probing. 
For more complete information, see TM 11-1151, copies of which are 
packed with the detector set. 

a. TRAINING. Selected men must be carefully trained for at least 
2 weeks. Untrained operators are of no value since proper interpre- 
tation of indications given by AN/PRS-1 during operation is vital to 
its successful use. Training requires actual use of the instrument 
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Figure 124. Amplifier, amplifier carrying bag, and resonators. 
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Figure 125. Wooden chest. 


and cannot properly be conducted with many men and few instru- 
ments. A ratio of four students per instrument is the maximum. Two 
students for each instrument is best. 

b. Matin Components. The detector set consists of the following 
main components : | 

(1) The detector-head assembly (fig. 127) includes the detector 
head with antenna and reflector, the meter, and the lower 
section of the exploring rod to which they are attached. 
Swivel joints on the lower section of the exploring rod permit 
adjustment of the angles which the detector head and the 
meter housing make with the exploring rod. The antenna 
and reflector are removable. A control at the bottom of the 
detector head is used to adjust the detector. The detector- 
head assembly is connected to the amplifier assembly by a 
cord equipped with a five-connector male plug. 

(2) The exploring-rod extension is an aluminum tube designed 
for attachment to the detector-head-assembly rod by a ball- 
detent joint. Two extensions are supplied to afford an op- 
timum exploring range. (See fig. 128.) 
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Figure 126. United States detector set AN/PRS-1. 
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Figure 127. Detector-head assembly. 
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Figure 128. Components of detector set AN/PRS-1. 





Figure 129. Carrying case. 
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(3) The amplifier assembly consists of the audio oscillator, the 
amplifier, and two short cords. One cord, which terminates 
in a five-connector female plug, is used to connect the amplifier 
to the detector-head assembly, The other cord terminates 
in a jack for connection to headset or resonator. Space for 
the batteries is provided with the amplifier housing. Located 
on the bottom of the amplifier housing are the volume control 
and ON-OFF. switch. 

(4) A bag equipped with web shoulder straps and belt is provided 
to carry the amplifier assembly. 

(5) The wooden carrying case (fig. 129) is used for storing and 
transporting the equipment when not in use. 


108. US Detector Set AN/VRS—1 


a. GENERAL. Detector set AN/VRS-1 (fig. 180) is a vehicular- 
mounted detector for metallic antitank mines and metallic anti- 
personnel mines of the S-mine type or longer. It is issued mounted 
on a 44-ton truck. The detector set covers a path 6 feet wide and can 
detect an 8-inch-diameter mine buried 6 inches deep in reasonably 
level ground. Power for the equipment is furnished by the truck 
battery. For more complete information, see TM 11-1138, copies of 
which are packed with each detector set. 





Figure 130. Detector set AN/VRS-1. 


6. Tratn1inc. Two to three hours’ instruction acquaint the average 
person with the operation of the AN/VRS-1 set. With 2 or 3 days’ 
practice, considerable skill in handling it can be acquired. 

ce. Main Components. The principal components of the detector set 
are as follows: 

(1) Detector-coil assembly. The watertight detector-coil box 
houses four large detecting coils; the box is placed inside a 
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(2) 


(3) 


plywood housing. The entire assembly is mounted on the 
front of the boom, 7 feet ahead of the front wheels of the 
1/-ton truck. 

Boom. The boom consists of a light wooden framework, two 
wheels which hold the detector-coil assembly above ground, 
and a steel framework connecting the boom to the truck 
frame. Heavy springs support part of the weight of the 
boom and detector-coil assembly so the total weight of the 
two supporting wheels does not exceed 70 pounds. : 
Amplifier housing. The amplifier housing containing elec- 
tronic equipment is mounted between the front seats. The 
adjustment panel mounted in the top of this housing is used 
in balancing the set and adjusting sensitivity. (See fig. 131.) 


CONTROL BOX | ~~ AMPLIFIER HOUSING 





Figure 131. Operating controls. Amplifier housing is at right. 


(4) 
(5) 


Control box. Operating controls are located in the control 
box on the steering column. 

Automatic stop mechanism. The automatic stop mechanism 
mounted under the truck automatically disengages the clutch 
and applies the brakes when a mine isfound. The mechanism 
is cocked manually by pulling up on the handles attached to 
the brake and clutch pedals; this enables the vehicle to be 
operated again in the normal manner. 
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d. OPERATION. 
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(1) 


(2) 


(3) 


(4) 


(5) 


The equipment ordinarily is moved with the boom in the 
upright position shown in figure 182. When operation is to 
begin, straps holding the boom upright are unfastened and 
the boom is lowered to operating position. 

The detector set is turned on and balanced. Sensitivity 
adjustment is governed by the type of mines in the area and 
metallic content of the ground to be searched. 

As the vehicle moves forward, the automatic stop mechanism 
is tripped when the detector-coil assembly passes over a mine. 
At speeds up to 4 mph, the vehicle will stop while the assembly 
is still over the mine. 

The position of the detector-coil assembly is noted, the auto- 
matic stop switch turned off, the gearshift put in neutral, the 
clutch pedal pulled up, then the brake pedal, and the vehicle 
is backed several feet. If necessary to locate the mine more 
accurately, the vehicle is driven forward at approximately 
2 mph until the stop mechanism operates a second time. At 
this speed the vehicle will stop before the detector-coil 
assembly passes more than halfway over the mine. : 
Exact location of the mine may be found by using detector 
set SCR-625. 





Figure 132. Detector set AN/VRS-1 with boom raised. 


(6) When operating the detector, it is best to drive the truck in 
the slow-speed range with four-wheel drive. In favorable 
circumstances, 5 mph is a safe operating speed; however, 
operating speed is governed by the following variables: 

(a) Type of mines present. When an antitank mine is de- 
tected, the vehicle must be stopped before its front wheels 
reach the mine. When an antipersonnel mine is detected, 
the vehicle must be stopped before the wooden wheels 
supporting the boom reach the mine. 

(6) Type of road or ground surface. 

(c) Weather conditions. 

(d) Condition of brakes. 

(e) Amount of tire tread. 

(7) Large-radius turns may be made safely. However, if the 
vehicle is turning sharply while detecting, the path checked 
for mines will not be the same as the path the wheels of the 
truck follow. For this reason, sharp turns should be nego- 
tiated by a series of movements forward and backward or by 
searching the ground with a detector set SCR-625. 

é. EMPLOYMENT. 

(1) An operating crew of three is the optimum number. Crew 
members are as follows: 

(a) Truck driver, who also operates detector set AN /VRS-1. 

(5) Detector set SCR-625 operator. 

(c) A third man who marks or removes mines and, where neces- 
sary, investigates areas by probing. 

(2) Detector set AN/VRS-1 is used in detecting mines in roads, 
road shoulders, and airfields, and in locating and clearing 
mine fields not covered by enemy fire. 

(3) Detectors are used singly or in groups of two or more, de- 
pending on desired width of cleared path. The following 
provisions apply to use of two or more detectors together: 

(a) Detectors are arranged in echelon with 100 feet between 
vehicles to avoid setting up disturbances within the elec- 
tronic apparatus. 

(6) To be reasonably certain of obtaining a completely cleared 
path, the strip covered by the detector-coil assembly of a 
forward detector is overlapped 1 foot by the detector 
following in echelon. 


109. Short-Arm Mine Detector 


A short-arm mine detector to be used in a kneeling, prone, or standing 
position has been developed from the SCR-625 detector set. Because 
of its light weight and short handle, the modified detector (figs. 133, 
134, and 135) is more suitable than the SCR-625 for reconnaissance, 


193 


for night clearance of mine fields, and for clearance of mine fields 
which contain trip wires or are under enemy fire. The weight of the 
exploring-rod assembly has been reduced from 714 pounds to 314 
pounds. For more complete information, see Signal Corps Technical 
Manual, copies of which are packed with each modified detector set. 
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Figure 134. Use of detector in prone position. 


194 





Digitized by Google 












Figure 135. Use of detector in kneeling position. 
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APPENDIX | 
MINE-WARFARE TRAINING 


1. General 


Officers and enlisted men of all arms must have some training in mine 
warfare and enemy mine technique. All combatant personnel must 
know how to employ mines effectively (table XVII). 


2. Training Standards 


a. Officers and enlisted men of all arms should know— 

(1) Enough about the common types of mines, friendly and 
enemy, to be able to locate, recognize, neutralize, and re- 
move them with a rope, even when they are activated. 

(2) How to find mines by eye and by probing. 

(3) Simple mine-field reconnaissance and reporting procedure. 

(4) The common types of roadside mines and booby traps, where 
to expect them, and how to avoid them. 

(5) The standard mine-field marking signs and danger signs, 
both friendly and enemy. 

(6) Simple marking and reporting procedure for mines and 
booby traps. 

(7) How to lay and report a unit mine field. 

6. Mine-field specialists must be trained to— 

(1) Recognize and neutralize all United States, friendly, and 
enemy mines and booby traps. 

(2) Reconnoiter and report enemy mine fields. 

(3) Clear and mark lanes through mine fields. 

(4) Clear roads, bridges, and other localities of mines and booby 
traps and to remove delayed-action charges. 

(5) Clear houses of booby traps. 

(6) Lay, mark, and record mine fields. 

e. Combat engineers must be thoroughly trained and regularly 
drilled in the standard procedure for breaching mine fields in coopera- 
tion with other arms. 

d. Kach division must be trained in the method of crossing mine 
fields. For deep mine fields, this will involve both day and night 
training. 

e. Every man should be as accustomed to mines as he is to his rifle. 
Continuous practice under realistic conditions is essential. 
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3. Emergency Mine-Field Breaching 


All unit mine-warfare training must be based upon the fact that engi- 
neers often will not be available to breach mine fields encountered un- 
expectedly in battle. Therefore, units have specially trained detach- 
ments capable of breaching a mine field and marking the lane clearly. 
These detachments are organized as follows: 

a. In each infantry battalion, the pioneer platoon is trained in mine- 
field breaching. This training is extended, as quickly as possible, so 
that not less than 20 men in each infantry company are fully trained 
in the probing method of clearing a 16-yard gap. 

6b. Detachments of other arms are trained in mine clearance accord- 
ing to the following scale: 

(1) Artillery, 10 men per battery. 

(2) Tank battalion, 2 men per company. 

(3) Reconnaissance battalion, 20 men per company. 

(4) Signal company, 15 men per company. 

(5) Trains, 20 men selected from the units represented. The 

| number of personnel designated above is the minimum re- 

quired for efficient operations in combat theaters. All pos- 
sible personnel should be trained in mine clearance. 


4. Precautions 


a. To keep alive and able to fight, you must know and obey these 
precautions of mine warfare: 

(1) Let one man deal with one mine while the rest stay out of 
danger. 

(2) When in doubt, get help from specially trained troops. 

(3) Be especially careful when you are tired. 

(4) Keep your eyes on the ground while moving through a mine 
field 

(5) Keep yourself and your men in constant practice. 

(6) Remember that time spent on mine-field reconnaissance saves 
lives. 

(7) Expect and be prepared for continual changes in enemy 
methods. 

(8) Remember that the man who does the wrong thing usually 

_ kills not only himself but others. 

(9) Insist on alertness and the strictest discipline in dealing with 
mines. 

(10) Remember that knowledge gives confidence. 

(11) Treat mines as just one of the normal risks of war. 

(12) Mark the area or lane you clear, and report it. 

(13) Mark all mines and booby traps you find. 
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6b. Also remember the following: 

(1) DO NOT trust anything; suspect everything. 

(2) DO NOT bunch together. 

(3) DO NOT pull a loose trip wire. DO NOT cut a taut one. 

(4) DO NOT run ina mine field. 

(5) DO NOT get careless or overconfident. 

(6) DO NOT rush intoa mine field to help a man who has been hit 

or blown up. 

(7) DO NOT assume an enemy fence means there are no mines 

beyond it. 

(8) DO NOT jump to the wrong conclusion because the first few 

mines you find are not activated. 

(9) DO NOT forget your enemy is a ruthless, cunning, and in- 

genious killer. | 

(10) DO NOT sit back and do nothing when you encounter 

“mines. You can get through them if properly trained. 
(11) DO NOT forget to look for booby traps. 
(12) DO NOT use the obvious and easiest terrain without search- 
ing it first. 
c. Knowledge of and respect for mines will save the lives of men 
and preserve valuable equipment. 

d. Remember, the enemy uses mines to delay you. If you are slow, 
he has succeeded and you have failed. Everybody else is held up while 
you are doing your job. You must get through in the shortest possible 
time. This means intense determination and great practical skill, 
which can come only from continual training and practice under 
realistic conditions. 
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APPENDIX II 


IDENTIFICATION, COLLECTION, STORAGE, AND 
DESTRUCTION OF MINES AND FUZES 


1. Identification 


a. UniTepD States Mines. United States mines can be identified by 
their color, markings, and shapes. 

(1) Color. Land mines and fuzes are painted olive drab with 
markings in black. Practice mines are painted blue with 
white markings; dummy mines are painted black. 

(2) Marking. When the size of an item permits, it is marked 
with the type and model. Each container bears the same 
information. The model number is assigned when the item 
isadopted. It consists of the letter Af followed by an Arabic 
numeral. Modifications are indicated by adding to the orig- 
inal model number the letter A and the appropriate Arabic 
numeral. The item also bears a lot number which includes 
the manufacturer’s lot number, initials, or symbol, and the 
date of loading. | 
Identification code. To facilitate reporting, requisitioning, 
and record-keeping in the field, each item of issue is assigned 
to five-character code symbol. These symbols usually are 
made up of letters and figures such as R 7 A HA, R 7, A1A, 
and so forth. These symbols and information concerning 
their use may be found in standard nomenclature hsts, the 
first letter and figure of the code symbol denoting the perti- 
nent standard nomenclature list ; for example, R 7 A HH is 
found in SNL R 7%. 


6b. Foreign Mines. Foreign mines are most easily identified by their 
characteristic shapes and sizes, and the symbols painted on the mine 
case. Most foreign items are either painted or stamped with the 
model and manufacturer’s number. As far as possible, these model 
numbers have been made part of our nomenclature for the item and 
aid in identification. British model numbers are similar to ours ex- 
cept that the word mark (Mk) is used instead of model (m). German 
model numbers are made up of the first letter or letters of the name of 
the item plus the year in which the item was standardized (TMi 43). 


(3 
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2. Collecting and Transporting Recovered Mines 


a. To recover a maximum number of mines, all recognized and serv- 
iceable mines removed from a field should be neutralized and placed 
in groups of approximately 20 mines. Groups should be at least 20 
feet apart and as convenient as possible to roads or paths. They 
should be marked with tracing tape. German “Mushroom” Teller- 
mines and Reigel mines should not be neutralized or stored. 

6. Mines in these piles should be examined by responsible engineer 
officers and certified safe before collection and transportation to 
dumps. 

c. Upon discovery of new type mines, at least 10 should be neutral- 
ized by experienced personnel and placed in a separate pile. The 
nearest engineer intelligence officer should be informed immediately. 
He will inspect them and send them to the rear for intelligence pur- 
poses. 

d. All mines rendered unserviceable by blast, disturbance, weather: 
ing or deterioration should be destroyed in place by placing and det- 
onating a charge near the mine. Contact with the mine must be 


avoided. 


3. Storage and Preservation 


The following conditions govern the storage of mines, fuzes, and det- 
onators: 

a. Mines generally are stored in isolated buildings or abandoned 
pill boxes which have been designated for this purpose. When spe- 
cially constructed magazines are not available, buildings used should 
afford good protection against moisture and dampness, have adequate 
ventilation, and be on well-drained ground. They should not be 
heated with open fires or stoves. 

6b. Mines that must be stored in the open are stacked in small piles 
and protected from dampness and weather with tar-paper and tar- 
paulins. 

c. Boxes, cases, and other mine containers must be clean and dry 
when stored. Before storing, damaged containers should be repaired 
or replaced, but not within 100 feet of magazines. 

d. No oily rags, paint, turpentine, or other inflammable material 
are left in a magazine. 

e. Mines should be piled by type in small piles so sicteiead that 
individual containers are accessible for inspection and air can circulate 
freely. The tops of piles should be below the level of the eaves to 
avoid the heated space directly below the roof. The bottom of the 
piles should be raised off the floor or ground at least 2 inches. Stacks 
must not be so high that containers or mines on the bottom will be 
crushed. 
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7. Individual magazines, or stacks of mines stored in the open, 
should be separated by distances adequate to prevent propagation of 
an explosion from one to another. See TM 9-1900 for such distances. 

g. Magazines or storage areas must be kept free of dry leaves, grass, 
trash, empty boxes, scrap lumber, and similar inflammable material. 
A 50-foot fire break should surround each magazine. 

h. Smoking, carrying matches, and using lights other than ap- 
proved electric lights are forbidden in magazines or mine-storage 
areas. 

t. With a few exceptions, mines should be neutralized before being 
stored. Fuzes and detonators should be stored separately from mines. 

j. Enemy mines and explosives should be stored in dumps at least 
one-fourth mile from the nearest American dump. Mixed storage 
of enemy and American explosives is not permitted. 


4. Destruction of Unserviceable Mines, Fuzes, and 
Detonators 


All mines, fuzes, and detonators which have been subjected to blast 
or disturbance, on which the safety devices will not function, which 
show evidence of deterioration such as rusting, or which for any 
other reason are unserviceable, should be destroyed by authorized and 
experienced personnel without delay. Safety precautions in TM 
9-1900 or Ordnance Safety Manual No. 7224 should be observed. 
The following methods may be used: 

a. Burninc. Unconfined explosives may be destroyed by spreading 
thinly on a layer of combustible material and burning. Small parts 
containing confined explosive may be burned in a covered trench by 
preparing material for fire, placing on it the items to be destroyed, 
and lighting it from a safe distance by such means as a train of ex- 
celsior. Larger items may be burned in a covered pit by feeding one 
at a time down a baffled chute from behind a barricade. 

6. Detonation. Mines are destroyed by detonation. Small groups 
are piled together and set off either by several blocks of explosives 
placed within the pile and fired, or by a blasting cap inserted in a fuze 
or detonator well and fired. 

(1) Depending upon the locality, 20 to 40 mines may be ex- 
ploded in one pile. - | 

(2) All personnel in the vicinity should be protected from flying 

_ fragments, particularly if heavy-case (antipersonnel) mines 
are exploded. 

(3) Land mines, particularly shear-pin mines, that have been 
disturbed by artillery fire or blast or which show signs of 
having been run over should be regarded as duds and de- 
stroyed in place with explosive. 
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(4) Some mines, for example the “S” mine, must be destroyed 
singly; the outer case, inner case, and the layer of balls act 
as insulation for the contained explosive. To destroy, insert 
a cap in one of the detonator tubes. (See fig. 17.) 


5. Special Precautions in Handling 


a. Mines and fuzes should be protected against moisture, heat, 
and shock. 

b. Blasting caps, detonators, and fuzes should be protected from 
shock such as is given by detonators knocking together when carried 
loose in the pocket, or by dropping; from heat, such as prolonged ex- 
posure to the direct rays of the sun; and from an abnormal friction, 
such as sliding across a table or being forced into a tight or ob- 
structed well. 

c. Mines and cases of mines should not be dropped, dragged, or 
tumbled. 

d. No attempt to install a fuze in a mine should be made closer than 
100 feet to a magazine or other such store of explosives of mines. 

e. Care will be exercised to see that fuze wells are clear of obstruc- 
tion and free of foreign material before attempting to assemble the 
mine and fuze. 7 

f. Mines planted in wet surroundings should be waterproofed by 
treating the joints with grease, wax, cement, or other sealing material. 

g. Safety pins, safety forks, and other safety devices are designed 
for the protection of planting personnel. They should be left in 
place until the last practicable moment. They should be replaced 
before picking up mines. 

h. No disassembly of mines or fuzes is permitted except as specifi- 
cally authorized. 


203 


APPENDIX III 


SUPPLY OF MINES AND MINE-FIELD 
MARKING SETS 





1. Mines 


a. Procurement, storage, and issue of antitank and antipersonnel 
mines complete with fuzes, and explosives, blasting caps, fuses, and 
the like, are responsibilities of the Ordnance Department. Mines and 
fuzes are supplied to the using arms and services the same as other 
class V supplies. : 

6. The using agency normally draws mines from ammunition sup- 
ply points and transports them by trucks to a covered position in the 
rear of the mine field. Mines, firing devices, and auxiliary equip- 
ment are listed in Department of the Army Supply Catalog, ORD 11 
SNL R-7; nomenclature, issue data, and other information will be 
found in that section. (For logistical data, see table X VIII.) 

c. The number of mines carried by units as part of the prescribed 
load is a command decision. 

d. When a mined area is cleared, the mines are neutralized and 
picked up. Each mine must be carefully examined. Usable mines 
are salvaged and others are destroyed. 

e. The re-use of salvaged enemy mines and the use of enemy mines 
found in captured dumps will be governed by directives from the head- 
quarters of the theaters concerned. Information on collection stor- 
age, and destruction of mines and fuzes is given in appendix II. 
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Figure 136. Mine-field marking set No. 2. 


2. Mine-Field Marking Supplies 


a. Procurement, storage, and issue of mine-field marking sets and 
supplies are a responsibility of the Corps of Engineers. These items 
are issued to using arms and services as engineer class IV supplies. 

6. The mine-field marking set No. 2 (fig. 186) contains enough equip- 
ment, including posts, to mark entrances, exits, and a lane through 
a mine field 400 yards deep. Barbed wire and posts for outlining 
boundaries of mine fields are obtained from class IV engineer depots. 

c. The set is packed in 3 chests: one contains lane markers, triangular 
mine-field boundary markers, and miscellaneous items; one contains 
lighting equipment consisting of standard Signal Corps flashlights 
and batteries; and one contains mine markers and tracing tape. The 
set, less posts, weighs approximately 1,000 pounds and the cubage of 
the 3 chests is 16 cubic feet. The set, including 50 posts and export 
container, weighs approximately 2,600 pounds; the total cubage is 
17.4 cubic feet. 
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Equipment for road repair._.._-_._..-....-----------.--.--.- 90 
Equipment of mine-field reconnaissance patrol-_--....-----.- 68 
Evacuator, mine (plow) 22.22. 2523.2626h.36 ened uewcesues 62 
Exploders, mine: 
TLS (ROVer cstesecceeeetionte ses cect eo ee cee eee 62 
T3E1 (Scorpion) ......--.- gemeciiieteiaseawoe tessa 62 


Page 
158 


166 . 
166 

29 
200 


108 


177 
21 


200 
200 
200 
200 


158 
111 


125 


150 


70 
42 


34 
31 
31 
79 
15 


21 


105 
160 
130 
114 


114 
114 


209 


Paragraph 


Explosive methods of mine clearance_..._..__........__-.---- 62 
Explosives, Ordnance Department responsibility for procure- 
ment, storage, and issue of._.-......-..--...--------- App. IIT 


Fence, mine-field marking. (See Marking.) 
Fields, mine, marking. (See Marking.) 


Pring Chait 2ccvess ooo eee i coasn es aie eee es Ss 8 

CUMING 35202252. ane a eeeceweeeaen lee le sae 12 
Flares, (psi schoo seeees dae seeeaet eee eee sosaceuees 34 
BSLV OT SoA OP codes Seen sie ede See ih rs ra eo ice 99 


Foreign mine tactics. (See Mine tactics, foreign.) 
French mine tactics. (See Mine tactics, foreign.) 


Fuze: 
DenniniOns =i hec2n ketenes see heen ss acesescelas 8 
Installation: Of 220.202. so ue oat a ee ee el ie 11 
OeTAUOR es) bese Shee eee hee eee 8 
REMOVING 5052s cost la bo eee ee 11 
SUPP sccetacus cee ee hee a ae a eas App. III 
Fuze, Ordnance Department responsibility for procurement, 
storage, and issue of_..._._.-...--_-------.----_----_-- App. IIT 
Muze, preservation Ol 222s 35hec tei eet ee ee eet it App. IT . 
Fuze, special precautions in handing..............-..----- App. II 
Puze, Storage ofa. S08 ee ee ee Ns Pee App. II 
Fuze, unserviceable, destruction of........-...-_.-.--.--- App. IT 
German mine tactics. (See Mine tactics, foreign.) 
CUP cae Bh tc a es alee Sia caer ehe eee s 13 
Grenades, hand. (See Booby traps.) : 
Growth. Of Mines =.2..456665-450.decceee ces eee coos ecules 4 
Hand grenades. (See Booby traps.) 
Hand removal of mines._......-........-.-.------------.- 61 
‘‘Hot-cross-bun”’ method of burying mines._.......--.--.-.-. 27 
Tmprovised Mimnés2..<2 i003 lose kbc ack eceousccusess 9 
Indications of mines______._..-.......-.-----------------.- 89 
Initiating action of mines__._....__...-----.-.------------ 8 
POVCC POQU Cc Pat el i BI aaah ose 9 


Installation of antipersonnel and activated antitank mines. 
(See Mine-field laying, American.) 
Italian mine tactics. (See Mine tactics, foreign.) 


Japanese mine tactics. (See Mine tactics, foreign.) 


Lane, mine-field, definition................--...-...------- 14 
Lanes, mine-field: 
BreRCWING 2cyac. cheat ieee ee ee eek rs 70 
Cleared, checking_-__.---. Reign ee Se eos 70 
Maintenanestoc 520.22 255s ec Sees 70 
Marking. (See Marking.) 
Supplies for breaching.._...........-..-.---.-.----..--- 70 
Trathe: control :22cccce uc ee Jee eee ams ok 71 


Laying antipersonnel mines. (See Mine-field laying Ameri- 
can.) 

Laying beach mines. (See Mine-field laying, American.) 

Laying mine belts. (See Mine-field laying, American.) 
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Laying mine fields. (See Mine-field laying, American.) Paragraph 


Laying mines. (See Mine-field laying, American.) 
Locating booby traps. (See Boody traps.) 
Locating mines: 


By DIObINR. joes 28oc ooo te Se ek ie ee 60 
By detectors 22512325 shee cwe dois esate 60 
By visual inspection __-__.-...-.--....-----.-------- 3 60 
Location report, mine-field__...._._..--__._-- 2 eee eee 22, 33 
Logistical date 2<s2222 24.5 5.k te eecel esas su Se bee sole App. III 
Wham Charge soc) koe oe eee he Se ee See ea 8 


Maintenance of lane. (See Lanes, mine-field.) 
Marker. (See Marking and warning signs.) 


Marking: 

Breached lanes... c2e ue. ou Se eee slot eee cede eee eee 63 
Fence for marking mine fields___........_..__-.------- 32 
Wields 2.25 oc Ge ost eee end Rat ee ees ee 63 
Geieral sce ces tee ese ee see eee 21 
Lanes for day-and-night use__.__._._..--...---------- 63 
Lanes through cleared mine fields.._.______-...-----_-_- 63, 70 
Maintenance for marking fences________________.--_--- 21 
Methods of marking. _____________________-_------_-- 21 

Mine fields: 
POrwards 2220032 e2 29545 5S. beet ere eee 21 
ROTC a 5 25) 6 BS Be ls ee a eB AS 21 
WCRI sea oes ea ok ee oe eee 21 
Mine-field supplies____........-.__---------------- App. III 
IVD NB st 0 i he ec a BO App. II 
Responsibility {oroi2.05.<-6sssessesdecuee cee enwedes 21 
Roadsscss eects hh eS ee ee 63 
male lanes... host kh Loe tet  bedeeO eeeee eee oS 21, 70 
BIPM cept aad cl Botha lt ely ante Lehane, 63 
Supplies for breaching and marking a 16-yard lane for 400 
VOrOS 36.2 e ae tee ee ee eee ese ee rae 77 
Marking and warning signs-_____-__-_--------------------- 63 
Mine activated ....0 fue hehe ee eee eee 11, 28 
Mine, antiamphibious_...........-.---------------------- 9 
Mine, antipersonnel___....._._.-------------------------- 9 
IM ine, “ANU ICAN Ks 6 oe 2 Se ete oes ee eae 9 
MANE OTN ae a ee ae a ee es 11 


Mine belts: 

Antipersonnel. (See Mine-field laying, American.) 

Antitank. (See Mine-field laying, American.) 

DeHWIGON 22 eek a5 Os a a ee 14 
Mine clearance. (See Mine clearing.) 
Mine clearing (see also Mine-field clearing; Road clearing.): 


Detonating cable, antipersonnel, M1____---_----------- 103 
DIS POSA eat oS hie eee aie nie ee 61, 85 
Distinguishing between antipersonnel mines and booby 

PVR DS es oes te et ol a ee ya als 66 
Evacua tor (low ise Ge he eke theese Soe ees Bu hate Se 62 
Explodefs=.c1d stu tiereecue cede el oeee Sols pee ee 62 
Explosive MmetnOds soso eie ss ott eee oS 62 
General. ___.__.___--- eM aet re les eed ee eee 57, 61 
Landing Operations<322 22.060 S.cen8 Soe eeeSee tee 41, 59 
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Mine clearing—Continued Paragraph 
Locating mime@Se..2.46c22e 42 foes eo ee Se 60 
Marking signs. (See Marking.) 

Mechanical methods -_-___----------------------------- 62 
Operations of other arms. -__-_--____-----_------------ 59 
Removal. (See Removal of mines.) . 
Road surface, clearing mines from____________________- 83 
AL PAYING 832.5 a0 is et ee ial aie 59, App. I 
Vehicles, precautions for__.._._____-_--- Bee ee 59 
Warning signs. (See Marking.) 

Mine, danger area of__._.__._..------------------- adie Se teyas 11 

Mine, definition of_._.__.__._._....-.-.-------------------- 8 

WIING:CONSTDY 51.26 oe oe Se Se eer uees 14 

Mine detectors, electrical: . 
Generali tec su sro stecca tte te SS Sees Jong 104 
OPPAANIDG eis in eo ie is en Dd oe ra re 105 


Mine detectors, electrical, American. (See Mine detectors, 
electrical, US.) 
Mine detectors, electrical, US: 


Detector set AN/PRS-1___________-_--- eee 107 
Detector set AN/VRS—1____._._--_-_----_--- eee ee 108 
Detector set SCR-625___._.._..-_..----._-_---_- ee 106 
Short-arm detector.._-_--_-------------------------- 109 
Mine development________------------------------------- 5 
Mine disposal during road and track clearance _-_____.--_---- 85 
Mine-disposal methods - --.-------------------------- 61, App. II 
Mine, dummy. .(See Dummy mines.) 
Mine, effective casualty radius of_____-___---_-------------- 11 
Mine-eimnploy ment... 2.22 oh ee seed bat 15 
Mine evacuator (plow)___-_-_.--------------------------- 62 
Mine exploder: 
ReMerisesn tat eee oS oe ee es eels 62 
SCORPION. .6256 43a eee eee eee ee eel te 62 
Mine-field breaching: » 
Attack phas@iccc. sce eben cede See eas aes 70 
Bridgehead footpaths____._._-_---------------------- 70 
Checking lanes______._-__.--------------------------- 70 
MCNNNION Gta. e coset 26 Slee ede ee eeote cede 14 
Division of platoon for breaching by probing method__-.-- 75 
DP te eee eee ete ee ew see wel ke 72 
Electrical-detector method. (See Mine detectors, elec- 
trical.) 
Emergency breaching. .....___._------- fl esis Ele tee Oh App. I 
FOOUDAUNS 2s ass se a ee eae 70 
Wharkine lane@s-< 2. 3.002 oe cece oe es aoe ese 78 
Plannin fetes on ee SU i ee ee a 69 
PIAGOOR =) erie eee tar ep ee ee ee 73 
Prepare iOlst. 22) ade eos oo ha a ee eee 69 
Probing method 224.042.5020 ee See ee eee eek aie 75 
Procedure for detector method_____.-.-.-_------------ : 74. 
NeCONnNAISSANICCs 23 cr osc Sued eee eb hoses oes eon ake 68 
Reconnaissance patrol__.......----------------------- 68 
SUD DNES ce eteceuee es oles ce ek ae eee et 77 
Venicle lanee-.2.023.5.5 e250 eeuse eee cous sees 70 
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Mine-field breaching—Continued Paragraph Page 
Traffic: 


COnttO! POIN(S 2.5, o.0.2525242e eco eee Sees west 71 138 
PPPIOVIUN 22 ois eee ewe te oh ie ee 71 138 
Mine-field clearing (see also Mine clearing: Road clearing): 
PICHON oe ai a at a Sone ore ele etna 14 29 
Deliberate clearing._.._____.___.________-_- eee 93 160 
Organizalion.. 222 22c6us bch eta Se bees esas 96 161 
Platoon organization.._________-_.__-_-___---__ 96 161 
Preparations 24 2226.55 eJoe es eee se eee Se Sse 95 161 
PPOcedUre 22 oo ee ee ot eee ee et 97 162 
"Prine ples :4253 tes Soot eils se tee ese ee eae 94 161 
Procequive.. 42402222 522222652 mete 8 ale aS 97 162 
mafetyv precautions=....00) 200 sede od ei 98 163 
Mine-field defense. ___.____-_-------------------_-------- 23 43 
Mine-field, definition_______-_-_-_---------_-------- ---.-- 14 29 
Mine-field divisional. __.____-___.--.-------------_-_-_--_- 17 31 
Mine-field lane, definition._.._.._._.__._._..___.-_____ LL 14 29 
Mine-field laving, American (see also Mine fields, American): 
Antipersonnel: 
Bellse. 53 See cieee eee eee eee 37 68 
COMO) 2s asses nat ee SE ee BS Soe Sat 35 65 
Coordination. 232 4). cb ee oe ae 35 65 
Drill for laying belts___....-__..-.------_-----_-- 39 70 
Installation in snow_____.__-.---------_---------- 50 82 
Installation procedure____..____-.-.----_-------_- 35, 36 65 
Marking 22.) 2ohet ee eee eee Sh 35 65 
Platoon organization for laying antipersonnel belt____- 39 70 
RecOrding (on. Sele eee eA ae te Bee 35 65 
IROMOVAl 2 = sos 25024 652 See oe oie ee 64 122 
Responsibility... 2.26.3. hee ees elo sees eels 18 34 
Triangular-pattern belt: 
General. 325226 ee Be ee 38 70 
Procedure for laying________.__________-_----- 38 70 
Antitank: 
Activated installation of__.-_.__.-...-.-_-___---_- 28 49 
Assumption of the defense___-_____-__._._------_- 24 43 
Belt-laying by hand carry----_---.---________--_- 30 49 
Burving mines... 42.52.6262 4252 ew ced cece es 27 47 
Camouflaging mines_..--__--.-----.---___-_------ 27 47 
Defensive uses: 0f.ccu cote cute oe eee See eee ck 24 43 
Deliberate defensive positions_._.._...________----- 24 43 
PIN ISIONG |e 8 a0 bt pe tet oe el he 17 31 
Drill for laving belts by hand carry -_--_---_-_------- 30 49 
Employment of types........._--.--------------- 27 47 
Fence; Marking oie eee ee ewan bee eee 20 36 
INIBN( Gaugers: 4. 2445025 eu 50 bi est ese 26 46 
Platoon organization for laying belt by hand carry - _- 30 49 
Platoon organization for laying six-row belts by hand 
CAL er eee en Be te a ees 30 49 
PPO par atiOn seis i an ee ee es 26 46 
Procedure for laying six-row belts by hand carry - _ - - 30 49 
TRC COGAN oh sts oh eg a ot ey ces ee a es 22, 33 40, 59 
Reorganizing a captured objective____._..______--- 24 43 
BOT GLYN a ieee et Sheth eeee 19 35 
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Mine-field laying, American—Continued 


Antitank—Continued : Paragraph 
Six-row belt laying._......._.-..--_..-..-____-_--- 29 
Six-row belt-laying drill____- Fes Naat nn eos 30 
PACING kc ei oe tes tees edie 27 
Unitscasedeee tebe be te eis Beaten e 17 

Authority for laying. -..._..__-__-__- te eae eases 18 

Beach: | 
Critical distances between mines______- Pesecieoeues 44 
CTC ds aaa is et eat hace al eee 41 
Requirements for laying.........--.---.-.._..-_.-.- 42 
Varying water depths.__..___.--.--------.-----2. 44 

Burying and camouflaging Paes, riethode: 

“Carpet-FOu d.04 Geena oe ee eee 27 
"HOG-Cross-DUl Sacco elation ate gee eee 27 

Camouflaging and concealing mines____..__._.......--- 27 

Depth of feldi.2222 35 osceecuccneed see Ree eee 19 

Division a) ee vie xtoo a ise Hae ine See sees ce ad 17 

DU GIO Y TMines 23s e S B es eee ES 48 


Marking. (See Marking.) 
Marking sets: 


GenCra lis ie nn ee eee eg oh est App. IIT 

DU DDIV sae ob tee eiak Sate eke ae App. III 
Pasar a Nae ett Bea 20 
PRINCIPE soe osc etree ia dace ratte Wen eee ae 15 
IRECONTMAISS AN CO io 5 de i hl ees 19 
MGIC eee Ss ete ei Pele ae eh re ee 19 
Snow and cold, effects of -.._..__..--2 2-2 49 
Standards :.206 204. le a ee ee ee a 25 
Maca he oe eee eet aie ot as atest cute 17 


Mine-field marking. (See Marking.) 

Mine-field-marking fence. (See Marking.) 

Mine-field-marking supplies. (See Marking.) 

Mine-field passage (see also Mine-field breaching; Mine-field 


clearing): 

Div isiOn COntOhs 22 26 ee Se eel eh ee 71 
Engineer duties.........--..--.--------- eee 69, 70, 71 
Military police duties___............-.---.-.-----_--- 71 
“Phasés Of passage. ca 52.0 ett eo eee gece 67 
Reconnaissance patrol_.._._..__..-.---_-_.--_--__-_--- 68 
ROUtE MAarkersew. 3s ele hoes woes eae bee 71 
Signal communication__________.__...._.-_-.-_--_-uu-- 71 
Signal Corps duties.._........-....-.-----.-..--.-..- 71 
Suggested radio nets___..._._.-..._.----------------- 71 

DS Witcl) FOU UGS tant cpent ec ee eens eee 71 
MEER TC? COULTO Le oie st ts rae Soe, eee erie erento eae aaa 71 
Train@ Priority dacs se cee twa eon de fA Be Sk ce eS 71 
Mine-field reconnaissance patrol_._..._._._...--.--.------- 68 


Mine-field records. (See Mine fields, American.) 
Mine-field reports. (See Mine fields, American.) 
Mines feldcsiiine <c.< gin ee beso iase! 19 
Mine-field terminology__...._..-.-__---------------------- 14 
Mine=fhelds Unit 25.) jcc ct eet Sa Sh ie 17 
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Mine fields, American (see also Mine-field laying, American): Paragraph Page 


Cellular or honeycomb pattern._.._........-..-....--. 23 43 
Classes of: 
Divisional .cgn2 Sco see ees se ee ees 17 «Bl 
DUNNER esr Sas ps a ie a 17 31 
INUIBANCG sirshan S eee eee 17 31 
WH Bee eee ee ee eee ee es 17 31 
Defense 22.25. 528S2855 tou Geet Ses wees ie eS eee 23 43 
PG pt OL. Tel hi 35 st as 3 ee Se th a 19 35 
FEEMplOy MON U.<5 2335S ed oe sal ee ee ha 17 31 
Forward mine fields___-_____----..--------------.-..- 21 37 
Marking. (See Marking.) 
Principles-2.j2eveseee tee cette as wee eerie mou 15 30 
Rear mine feldsiics oes i ee he 21 37 
ReECONNS@ISSANCEs 2.0. sl ad ass eee eee bens ete e essen Seses 68 130 
Records and reports: | 
Detailed mine-field record__.--.--.--------------- 33 59 
Enemy fields. _-_.-- Bg aa acc Nia tea ee ore eet 22 40 
Generals oesoeeie eee ee eee 22 40 
LOGation: TOpOrt..< 2246425 cece neces ececass 23 43 
Warker QUuxiIary 2.002800 Soleo eee 33 59 
Marker, topographic____._..--------------------- 33 59 
Recording a mine field_________---___------------- 33 59 
Recording antipersonnel mines-__---_-------------- 35 65 
Reference. poms: «6 eee ee ee 33 59 
Situation maps______.__....--------------------- 22 40 
Siting: 
COOrdInatlOn. 452.c2652 neue a ee ie 19 35 
DOU 2a eoece se eee ete ee tee eee ieee 19 35 
ReconnaissanCes 2 .252.602225, 58 eu these eee ates 19 35 
Utilization of terrain..-_.--_.------------...--..-. 19 35 
Suspect AreG 22 cco St te ee ee ie ae eee 14 29 
Temporary SeCurity << .2 ue ovens b ee ee ee 17 31 
Types of fields: 
AN ISITDOENG 2. =.26 oe eee eee o 16 30 
Antiamphibious: 1. 6..55- 3 oe ee eee 16 30 
Antipersonnele es 22502 eee st el oe 16 30 
Antitank 262352 Shee ee Pe et ts 16 30 
NOCD ete as pec eer ea ee eel 16 30 


Mine fields, classes of, (See Mine fields, American.) 

Mine fields, defense of. (See Mine fields, American.) 

Mine fields, deliberate clearing of. (See Mine-field clearing.) 
Mine fields, employment of. (See Mine fields, American.) 
Mine fields, types of. (See Mine fields, American.) 

Mine laying. (See Mine-field laying, American.) 


Mine section, definition. ___.___.-._-_-___--_------------- 14 29 

Mine tactics, foreign: | 
G1 alae ah ea eS ae ee eaten 51 85 
Prenthcjs22c. psec p22 nee ene see eee 52 85 
CePA 53 eae ee ete «663 86 
Te eyes fe sets a ees tae eee 54. 95 
JAPANESE emcee tt Ai ete oe ee eA tee 55 95 
RusSian soso pe ice oe ee ee 56 101 

Mine terminology ..024252<ceue sess et eee ek Sead 11 21 
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Mine warfare: Paragraph Page 


Emergency breaching. ________-_---.____------------- App. I 196 
TUGMY 2 jets oe ese Nee eet esa eee eee 50 82 
PRCCAUIIONS cic one ee ede ee ae bee ee App. I 196 
Principles:01 2 2322: eee ete ees ee dee 15 30 
Mine warfare training standards- --_-- Ce a ee ee App. I 196 
Mines, activated. (See Activated mines.) 
Mines, antiairborne____....-.--_------------------------- 9 15 
Mines, antiamphibious.152...2222i0424 23 dole e eee ce eee 9 15 
Mines, antipersonnel________--------------- Cocco 9 15 
Mines; ANtICANK ocacueiece este peueeel ees se ecserestancsece 9 15 
MINGS ;ATMING 225.4). Griese Bees he eee See 11 21 


Mines, burying. (See Mine-field laying, American.) 
Mines, camouflaging. (See Mine-field laying, American.) 


Mines; collecting 22:22. 66 joe i ed ee tee deiebe tes App.IT 200 
Mines, drifting. (See Contact mines, drifting.) 

Mines, employment in World War II__.-_-..-------------- 6 2 
VANES; CTOWOIIOl 2 ose to th ee er eee 4 2 
Mines, initiating action of____.__..__....___-_.------------- 8 4 


Mines, installation of antipersonnel and activated antitank. 
(See Mine-field laying, American.) 
Mines, laying. (See Mine laying, American.) 


Mines, logistical data__..__.___----- Pea a gees ee aye App. ITI 204 
Mines, marking. (See Marking.) 
Wines; 1 188 C6 ae = 2 ero Boe eco te eed o eu ee 17 31 
Mines, Ordnance Department responsibility for procurement, 

storage, and issue_____________: Si treo Spates Bo epde epee at eh eeNGat App. III 204 
Mines, origin of ___.____-_- Noi padi er ee fe et ear eee 3 ] 
Mines, practice. (See Practice mines.) 
Mines, preservation of._._....-_..._-------------------- App. II 200 
Mines, principles Of... 200222 eee i Cee deetece 8 4 
Mines; TeCOrd ING... oi os 2o pe tee eee a ee 22, 33 40, 59 
Mines, recOVéring =. o.oo ede ole ceesceicet eee eet App. II 200 


Mines, removal. (See Disposal of mines; Removal of anti- 
personnel mines; Removal of mines, methods.) 


IMANCS SPACING S622 556 ee eeuccusesasuedoweeweete 27 47 
Mines, special precautions in handling______..._---------- App. II 200 
Mines; storage Of 2 30665355. ceo o cede seal be ested es App. II 200 
Mines supply Oleic Sci lee oe Cee eee es App. III 204 
Nin@s;7tV pes Ol cos Sec3cu late esate eee see eedateue ee 9 15 
Nines; tanspOrun Geos oon et se ee ec see eee Sie App.I 196 


Mining. (See Sapping.) 


Neutralizing mines: 


Mé@{hOdS soe ee ietwen eee Somme enue ees eee 12, 13 25, 27 
BUCDS scot teho Sete ee eeu ee te me ee 11 21 
Nomenclature. ..00n22.to5e eee ee Sete eee eee ss App. IIT 204 


Nuisance mine fields. (See Mine fields, American.) 


Obstacles, dealing with. (See Road clearing.) 
Ordnance responsibility for supply, procurement, and issue of 
explosives, mines, and fuzes______________------------- App. III 204 


Passage of mine fields. (See Mine-field passage.) 
PYActiCe Wines. 22M es eh i ee er ee aie 9 15 
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Practice mines, American. (See Practice mines, US.) Paragraph Page 


IPFACTICS TINGS US sic hess ei i eel kas 9 15 
Precautions in handling mines, fuzes and detonators_______-_- App. I 196 
Preservation of mines, fuzes and detonators_____________-_- App. II 200 


Probing method of breaching. (See Mine-field breaching.) 
Procurement of explosives, mines, and fuzes, Ordnance respon- 


BSIDINCY 22h entitle eo es eee Ae len th App. IIT 204 
Protection from air attack during obstacle clearance. ___-_-_- 92 - 160 
Protection of road-clearing parties. _..__..._..._._..-_----- 81 155 
Protection of road-repair equipment-___.__._._.__...--__--- 90 160 
Protective mine fields. (See Mine fields, American.) 

PO Withee 22226 Sey Ger chee deta het eee at 11 21 
Purpose of manual FM 5-31____._..__--.--.-.-__-_-__----_- 1 | 
Reconnaissance patrols. (See Mine-field breaching; Mine-field 
passage.) 
Recording a mine field__-____._._----.-------------------- 22 40 
Recording antipersonnel mines__________-_-_--------_._-.- 35 65 
Records and reports, mine fields. (See Mine fields, American.) 
Recovered mines, collecting and transporting.__._________- App. ITI 200 
Removal of antipersonnel mines_.___._______--______.__---- 64 122 
Removal of mines, methods (see also Disposal of mines) - - - _ _- 13 27 
Reports and records, mine-field________.._._...--____---..-- 22 40 
Road clearing (see also Mine clearing; Mine-field clearing): 
By DaSs@ss oo ee i Se ss Os che ois se toate ee 86 158 
Communication: 2225502240 bee elie eee ee 91 160 
CYATCTS i. ft i ehh alee eit wean Wee eee ae 86 158 
Demolished bridges____._.....-....------------_--- mud 86 158 
OVC rag nh a ee Ee ta te ey tc 79 153 
Obstacles, dealing with..__.____-_-------------------- 87 158 
OPP ATIZAUIOM 2 fini ce eee esl, peer cytes Mla iS 2 80 155 
Protection from air attack_____..._.-_...-.-.___._______- 92 160 
Road-surface clearing by engineer reconnaissance detach- 
TUNG TN 6 Bs es aes ete era eh ent Os gee tee ad octane 83 157 
Special precautions. ____._____.____-________--- -__-- 88 159 
ACS Sica da a epee ete lh aaah el tel ad oa en 82 155 
Tactical protection of clearing parties_____..._.____-_-- 81 155 
Where to search for mines____.________._-___---------- 84 157 
Road repair: : 

TGC UID INC Gis os st ee ee 90 160 

Protection of equipment___.__-_.-_---------__----_--- 90 160 
BOLE UN cans Maat Sas tg ee a Pern een ct cles rae tae 12 25 
Safety precautions in mine-field clearing.._.______.___-.._. App. I 196 
PADDING sce een ee oper eee Sa 3 1 
scope-ol FM 5-3) 46s be ee eee es 2 1 
DeECUrity; TEMPOTary ccuc cei ecccecsk Ueleee hese cecubecheed 17 31 
Sling MING Nelds.2 5.2360 Sete eee Ou eee ee eee 19. 35 
Snakes, demolition. (See Demolition snakes.) 
Snow and cold, effects during mine laying. _...._-..______-- 49 82 
Spacing Of Mines... <0) cece ee eee eh Loe 27 47 
Storage of mines, fuzes, and detonators_.___.__.___.__----- App. II 200 
Supply of explosives, mines, and fuzes, Ordnance Department 

PESPONSIDIUICY opi ee is hte as a App. III 204 
Suspect area, definition-.-..-.-.....---.-.---------------- 14 29 
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Sweeping. (See Mine detectors.) Paragraph 
Sympathetic detonation____.___....-..--___-- --e---- eee 11 
Tactics, mine, foreign. (See Mine tactics, foreign.) 
Terminology: 
IND AG a cra pe es a ei Se ie 11 
Minésiiel @.2902 5 2 ooh ai ee Sie Bie Fl EAS Les 14 
Track clearance. (See Road clearing.) 
Traffic control points in mine-field passage._________.-_-_--- 71 
Training for mine warfare__.____._____._____--_------------- App. I 
Training, mine-detector_..__...._.__.__._-.-_-_-_----------- App. I 
Transporting recovered mines. -____.-------------------- App. II 
PET WN ig a sets oe ella ia Cpepeole, Be Ms bya tale 11 
Tunneling. (See Sapping.) 
TY PeS Ol MNCS 526 92s Soe eee nee dees cele 9 


US mine detectors. (See Mine detectors, electrical, US.) 
US mines (See Antipersonnel mines, US; Antitank mines, US; 
Improvised mines, US; Practice mines, US.) 


W arming Siptis. 2 2c he DE ois Oe a he 
Warming of mines. 22. bo. oi ee eee Ve poe eee oe 
Waterproofing measures for mines. ._________.------------- 
Weatherproofing measures for mines. ________-------------- 
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